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imi t5£t/m2(D&m<7yj?%< tt^-m* 1 -^ 
unguis i <n&m&tf*tfot hm t imz&mizttfo l 

TS^OSJ^WJBiaifflfflfcEiK-ilgfc. CHlA> 
0>E1B§:firt:SSl<o&WI, £18&L *J:t«B2W*a 
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mm i nmz&m^-x vaxv/z tzummb^- 

mm i o&mmomm i <mi,zn$\ vzm*m&& 

mm i ff&mmmto? zwumK&wizm ix 
mm 2 o&mmnmm i commz&mt&xn t . 

iifc JS 1 . ffiSffi . J: tf» 2 tftffc 

«S<0=*SrWlllfi36*->Jlfl!fe UT-*fl: LffiBEIKIE 

mmmtuzwmmm>mm i oawss 
nmmm&^yrzBmhxmzhizm 

U 

WW»B3 ] ATE* 1 *>&l»Sfe J:tf /* fcUttKSS 
2^K»£^*-->^4irEIfitt, A7-yt 
J: 3r*-f ySfftsiTf/tlz&rtf-y 

t,zX V)U-7*$.t%&fr-TT>7-1~C0Bi&Z-£tsZt 

[tt$ig 5 ] ffitt^-X h ij XXf/i fctlSW*^- 
AhfcittW-SfriBlSli, ^flj^t-ecoSgP&l^* 

[If^«6 3 »l^)1BfeJ:l«B2^)IB*irr6*30 

mm 3 n&msomm 1 wb^wisi L-tsMttfc 

% 2 nmm<mim 3 <r>^.wm.zn^thmk \tw* 
hWizftfa Lxmimmwmmm 1 o&kissis: 

EBt-^lSfc. 

ismjm.u^^mMME^'oismxx . mm3 
<r>±mmzmziitzmmm&^yTwmm 2 cm 
mmmm ixmtm 1 r&m&wwMjmmtmz. 



msms tit 3 jggm.<nmm 3n&mm'w- 
-yy?&xmt uz&m&z t mmt -rm 

simmiim 1 ^bksci^-x h& xif/ztz\m 

mm3<r>±m&<7mim 1 nmzmmmsmmn 

i?iem3co^E?iOBtfiam 1 <oast«i6i tTSft^ttfc 

& 2 ojetHKoiMBii 3 tfHHWs wwrr * as t fig* 
hmiztffo tx mmmmmcom 1 o&mamsrES 
thxnt . 

l&iEEtt£ftfclS3<0&SBS. 352«I8L fcitflif 

w^jg^tm§ii7tifris@«tt^>r*iiiufam2^ffi 

■frs-tat* -^itL3mmm.mmhxm.t. 
mw&ztiz 3mwmnmm30>&m*>w- 
-yy-t&xmtzz uzmt&zt mwittm 

[ft*jS8]. Hrria^«$n^BffiiEiH«omie®2o 
&mnmmi2nm£impimjffi}t<rim&>*>7& 
mmtixmt . 

t>r£piraiSisis<0Buie#mtt^>7-*qg^§ ft^aiKtf 

driest. A^ofrlB® 2 <?)^«^MISMffiE^«t*t 

ifii-rsffl t ujMr«nidtn4 tx m 3 ^ss^esi- 

Huiesmi4^>r*<B?iam 2 hieing* 
a® lt Mfem 3 o^s^ommw^M^m-r & x 

5t. -*ftU3JBEOR*»JS-tSlSk. 

«l 2»«S 3 JiE««g<0H9£m 3 V&mZ'W - 

-yy-rhxutzzuzm-t&zt mmttim 

[ff««9 3 &Krmt5XV&2<m*&*Z>%i3<r) 
&mc?>witm 1 OfflicSSi^-x hfc J: fc«4» 

2 wiSt:«Bn«»tt««»ttA ^ 4IS 

m#x&^mmxvimm$Gtzm2<r)mwi 
*%mi. fr-omm 2 <vmmnmiWMffimiztt 
mhWbteW£hwiztttoLxmm3<r)£m%nm 
imwmmzmstzxnt. 
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imm o ] ms&3<7)&mt:>*?-->yt& 

&£V/£tzW*?-y££ *))V-7ftbts:h)\/-?T 

comm. 

imm 1 1 ] mssR 3 o&EKgofriH; i <m&& 

tmWib-tmimittziinmco. mm**® 
[«*jai2] mie)m&£rsm20)mGt&m3 

AIM 3 ft£nm!iMtoin&[i 2 o^gncofriBS 
2 mtaiammm&m 2 wismttA yy^m-h 

fflEm 3 0&JS?S?)fjfBg5 1 OiEt*t[6] LX£Fm&t3 

<nm£mm&%3cr>£mmtimfo-riffitim%m 
iztt&i lx mmmmmcow, 1 o&wmzws. 1 , 

SHEfcKBU *>oMIBII3<0^1gc7)B?iei«E« 

tzttm-thmtiim&mtztm txm4 co&mmw. 

«BE«S*ifc»3«^)AWS. SS2*>ie88L MffiifiH 

.£E**oa«»i,T. ffiH^3c^^E?st^Bgs^iuie« 

«i{cjgjssfL/v:i?^2 (mwkrtyrtfwm 3 <m 
mmznm lx mm4 o&ss^mm^M^m 

[IB^13] -£*vf*lglltf)fflfc«J:tf852<9ffi£W 

-rsm3fc«k^4c^jR?sco^< t tw^na*-* 



2 cowtzmmfflmfwm 2 commt^y? 

fries? 3 co^m?s<ofriem 1 ^stcititn i/c awnatifc 

o^(iS(7)BufeS3<7)^S^*fr6j-rsffit ttH&l»Bii 
tarn Lxmmm.imcom 1 o&graoBfcEsu 
fneMffiE^oii!nes2^sfiA'yr*^fig$^ 
mtiwzitxmM&&£vmwmiiii-&&3<?) 
tessraesu aliases 3 «oteJ*«cof5i arawi 
mzttfttz>mbtm%z>wizttfo ix%4 n&mn 
msm 1 ommzmmt &xmb . 

«, »3oittWL fci^4^«?gcos:#*«ian 

fctt^yrawEs 2 coie^^^ma lt ituie^ 1 

MlzB&ZtiKmsdM 2 <mm& *>7ififflffi 3 <m 

mmnm ixmsm 4 ctemwrnmrnm*. 
mam, 2 tut 4 mmm.mco mim 3nxx//^nm 
zbmmbi-mxmimco. 9m&F&m*.t$t 
im& 1 4 ] mim3&£T//£t.zim4cr)£mm 
VtbtthJ yyuam/ttzwu-yx-S. 

Tttb %Z>/l—7TyTi-cDBl$.Z1ZtsZ b *®Wib^ 
hm$Ml 2*fc«l 3tm<r>. 5»#p£ffl;lfcBia 

im$M 1 5 1 mzm3&£v : &4co£mmc>yj>'-%< 
b tv^-m*»-*ofjiam 1 ^aost^-* hfc 

[is^a 1 6 1 ztiztiw, 1 offifc ii« 2<mtt 
?zm i&xvm2ff)&ms0yj?%< b i,mm 1 n& 

m&coffiizm 1 OBitcffita^-x h &tmt&xnb . 

inen 1 ^^JSfiwffiam 1 wffitjtr&i lt jR?raHt3&» 

m&&2cr>&mcomi?M 1 wia^Ea^ftisi: , 

moEj&zmtnEirow&Lx. mm&ztvtzB 
m&^yrtfm&mmzmm txm&s 2 co-m^ 

kHkitLmffimmzBfct&xmb . 
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imxm 1 7 ] ttiztm i <ma xw%2<mtt 

mnmrn i nwizsmw^-x h zmfi-tZTn 

mmfiziitzmm^-z h±i-k*fr^z<7)mm# 
^-x himfiztuzmssti i <om±.tzi>Rj£x o izm 

Kriess i o&JBSoMem i oHtttffl t,Tj»*raatta» 

mrtam 1 <0^WI*«#fHW*iBfc tta*4iBfc»|fii IX 
m&&2<7)&m&<?>miM 1 <7)ffi£iEB-r&Igt . 

tmmztitzmie&m. mm. &£v®2o& 
Rm^Buiam i wiBfciWft^-^ h &mftttxu 

Miam i co^«?S£7>H«fie^ i <mizn$\ lxm&w&j* 

missis i <r>&m&imtthmt\&fchWi5m lt 
vtsm 2 v&m&nitism i emtwstttxub . 

151 EESS fifcSS 1 O&JSff , is J: SS 2 ff)& 

[ii*Jll9] mfc*J:tfSfS2Wffi£#-fS3SlcD& 

as i fcii/^2c7)ffl^ti»m2co^m^HffiB^ i 
mm i ^mswiufe^ 1 cmizttfo ixmm&fr 



mm i <?>±w,mmmhm t imz&mtzm ix 
rnm2ff)^mmmsm 1 ^smsEs-* sist . 

c -wfcLwmmmm&thxub. 

[M3SI2 0] lglWHi3j:^2i0ffl^^-ri»m3 

^SKS^ffie^ i (DW,zmmm#<7>m 2 <mw& 
^yrm^tiiMb. 

m 1 coffifc «fc txm 2 *>fflfc$rt 4 *4 ^^JRm^Buie^ 
xnb. 

mm&zixfcMm&mznmm&2<D-kmmnmm 
2 <mizmmmmkco& 3 mwk*>rmmh 

JMb. 
b. 

£T/mmtfttti-&m2cviimmRWL. frie^2 

mizttfo ixmw&& tTmwm*irti9i3<M& 
wfozmw. u **o«he» 3 ^lettK^miQQfsiMK 

&%m. m2com:WL. ^3c0^«c, 
J:^4c0^S?SO5:#2r««JPE* 1 oJ|]i(iLT. MB 

^ 3 titm 2 nmv&rtyTmim 

2co^«c^KiiLTfrie^ 1 (nmm^mmmm 
tm&th xoiz, mivmsiMmizBfcztiKm 2 co 
mm^yrmtm 2 <?mm.*9M Lxmrn, 3 <n 
-mm^ifemm$.-t& xoiz. mimrnwrnrnzm 
tiiztitim 3 nrntm^yrmsm 3 mmLznm 
ixmffi4<7>4ms^<?Mmmmm£.-ti x ? 

lz % ipomm* tuteM 3 O^BBttt^ < 
>7-*Wm3«0^«S:KiL-CBuSWffli^«<0B5 

-ftL4SEH«^»«-ri»Xgi: , 

®iW-->f-?&xnb&i$t>£MffithZb m 

[wmm 1 ] mim&ztitzmMmmiznwiiz 

BfctZXUb. 



(5) ^2 003-92460 (P2003-92 4JL 



[ is^js 2 2 ] Mass i o&msomffi 1 Officii 
Ls wffiiasi«^m-rsmfiexg{±. i?iSBK3*ifc 

m i offifc i^m 2 OB?: w-r 3 o&jgmomfem 

1 Offit{3ti:nM^Kom2<og|«tt^'yr5rm-f * 

2 coma nmmB#com3 cr>mm&^>y£B3Lt& 
xmb. 

lutes 3 nmmom&s 1 nmizm LTimttfc 
comtmcomm 3 n&mmmfo-t h m t «in& 

fcttfi LTMEWffiiEiietOS 1 <9&JR?S{l!l£KB U 
iwEMffil^lgOfiltES 3 OigUte Ay 

HiSSrElU ^ofriem3O^«<0MBWffiEta« 
fcSWrf ftfflfc tiHSrl-ffiCttfa LTS4 O&JSMfcE 

«, »3<0*I§8L tJ«t^4O^SO£«2rSej0 

2 <^*tt> ■«y7 , !W»iEa52 oie»E* jta lt mriam 
1 (o&mm^comsumwm&i-z x 0 iz^mm 
wmmzmfcztitzm 3 e&M&tyrtffflsm 3 <o 

t»e»*siifc 4 flstftfioi>r£s 3 fccti/^4 co&fg, 
mi^?-->r-t&xmb. 
mffi&ztifc4mmmiznmiizm-t$>Tmb . 

^WMH-4ik*1*af:t6lll*«lia«0. S»S 
***£fcI^tf>lBW5riS. 

[IWW2 3] S10ffifcS20ffifc£*-fl>*g|§1g 

fc, 

ffriEIHMKafriB£ 1 Offifc Jtf /*fcttffle» 2 <0B 
fiittfc XV/£1cltJ§ttffi%#b . 

ffiEte^cofrism 1 offifc «fc Lf ff t as 2 coffi±fc -en 

/rnm2<mtizmhixtzmimm.vm/mmm. 
*'wm8L&mm 1 ** j v j&2«>ismi 1 * a«r 

zuzmi. 



flifaS 1 fcit/S 2 AEMtt. «i**U»iEW*ttA 
<tl>-H<rWVUfi. ^?-yiz£*)m$#b%& 

inr-rryr+wrti z b zimti-imm 3 

[M$g 2 6 ] fne«^m<o«5ie^ 1 nmmmiz® 
ixmftt>tit:m2<r)wmb. 
mm2com.Mznmm'9,ft^y7b . 
lines 2 (otetifi^itetetMROi) t * an wwt & 

3 coiEiHUI t £ $ t> izm 1 . 
Miaf&iisoiftiem 1 ^msum . ffitam 2 ojomko 

i^i£j:tf»3«>EtMKi* **vwtf»iESWtt/< 
yr*0msmm*ii*bzbZtiWib-r&n$m2 

[ 2 7 1 nutans 2 ^mtmcomim 3 coeisjb 

NIC. fflBB2(0^«^^[6jt^)i^»t^n 

Km 2 ommxi&ii xv/tt: urn 2 mmmfo * 

S^CJMSU mgJII3<0iiWUItt. flTfeJfS20«tfi£ 

■rz>'mr%2 6iffic?>. %sm?$ffiz.t:mm. 
a»*«i:**-f yrffisxv/tiaw-yizx 

*)*-7Vtb%htir-TTy?i-*1rth Z b Sr^tt 
-t4M*«2 6ffia^). 5H&**£«*fcK»IK. 
[11*112 9] l9iE}^^1i^2^S8mi(c« 
UTHHt ^iifcS 3 t . 

l9a»3<©»HW*Jt»r*»2^«Wtt/Ori: , 

lines 3 o&tg&amui&fia t <i^=5: 1 nicwt & 
<ifc»4 wiaiaw t sr $ <9 fcftfii 1 , 
fnre^«OH?ies2cogMii, ffieS3o^^ 

ttBS2*it^4*>I»lli, «l«l«!)ll2ffll 

ci9*ia 3 0 1 me* 3 <o^^itriss4 oiam 
Kit. mE»3oi»*«a»*rttc*»a*R»t4>*i 

fcS2 <0JI«»a«:« J: V/* ^{±S 2 attKBKtt* 
mflES4c7)i^Ul{±. KrieS2c7)Ji«ffi 

m/m20>mwmto^<o8mziiti z t &mb 
imsm 1 ] mmAvmkmt. w-yizx 0 

mZttbKU y?79tiXV/*t:\W-y\z£ 
*)>U-7ttb%lJ\r-7TyTTZ3it& Z b $r#Stt 

[19*113 2] Sl*>ffifcS2Wffifc£W-ra*£ti1S 
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m&mmnmm 1 oass i^ues 24)as±(c-?-ft 

tffiaW-fcftfcJS 1 fc±tf!fS2?)E|gJli: . 
fifilf&iflteKffl L . iiirfEJf tffifitttfc firfBIS 1 <0iE& 

t. 

ff^»«Ofsnem2^iB±{:is<t'o<t. msitm 

fc*JMW-ftii:*««f:f WW****!*.*:!* 

[ it 3 4 ] nut mmmttwTwcoTizmi t>ti 

HtrlSm20«^«^Tffi<7)T^^t15{t^ix, ft 
fElMC^S ft*® 2 <Di$llftfc £ $ t>\zzmth 

mm. 

mmm&mm i ohs times* 2 omuztix 
ttWL»e>tvbm 1 &tvw,2<r)mm t . 
m&mwLznmi. mm lommtm e»2<oe 
mat £wssmmztifcmw/&'<>7k . 

mm it5tvm2 m&wt&tyrt 
tmmLx\^zt*imtth%.m : ?mttzm 

fflSL. 

i mm 3 6 ] mmmnmm 1 nmmmiz®. 
m&m&nmm 2 aatuiH&Rit ctu-zm rase 

WRb. 

mm 2 ommom&mmt im% & mmzm h 
titzs%3crmmmt . 

mm 3 vmmnm&mm t im% immtzmi h 

mm2<oimmmi. mmi<nwmtmtm 
3<7)mmbizmmmmtit:m2^mm^<yr 

b. 

mm 2 <vimmmmt %> m 2 <?>mm&^>7b . 



mm3<7>mmnmi. mm2<mm.mbmm 
4 <vmm b izmsmmfeixrz&3 <vmm.*v7 

b. 

«ie»3 ottsfi^aa-r *» 3 <mw&*v7b z $ 
wzmt. 

mmwmmit. mm2<7)mmcr>m*i)mzfc 

mm2(?)fflmii. mm3<7)mm<r>m*-frmz& 

mtsm&rtyrbmm 2 vsmmr^vr bmm 3 
<r>mm*vrb\t. w.mztmLxmw.zti. 
mm3<7)mmit. mm2<nmm&<yrmm 
ts$%3<nw->ttL. 

mtmAnwmte, mm3<7>mm^yrmm 
mmi t3tv%3<w-yii. mm2mm^ 

V7\,Zt }r )imiXii r ) . 

mim2&tvwi4w<?->ii., mm3<7>mm&rt 
>rizt mmtx^zz b *®mb?hm?m3 sib 
m<o. %®m?mz.tzmm. 
1 m 3 7 ] mmm&jor. mm 2 comm.®. 
a>7\ t5tv : mm3(Dmm/it^y7i l zitz.x. mi 
tmm. mm2<mmsi. &tv : imm3<F>mm* 

®b?m*m6tm<7). gmmTzmitzMm. 

tooo 1 ] 
[0002] 

fc 0 . MliitmmMWi<7)R F ( radio frequency : ffi 
[0003] $>m*7 5 7?XfflEli, Witr. ffM^ 

w^-^jwgjss^ir^i^'j-^^-h (mm 

Vrtz y $ •/ ? h ) **B*«dRtf »t«t L . 

[00 04] 4fc, Jf fefctt. R«««)SI%«ttftOi/ 
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>is-Yi. ^VTV+rzism-hmizit. mmttm 

X o %&*&biktz*. 0 . J: 0 JStSffi* L C«£»,ft£ 
[00053 

itmrnrnvx m^^wmmmmmt ixm 

X%hXo[zt&Zb\t. M&zxhZb'W&X-mWft 

irwcogmmttm&Astztziz. m?b ixowm 

[0006] ta. '^7V yvmmmmtm-&t><7) 
K)m%mwmLtz&txGmi$fti L mizmmfa 
&3Lyi-y7'Lx^?-->y£tit:3>T>-*rm*?3 

4/WI£$j£U Ztit>mj&)m*X'WiLX^47 
[00 07 3 IfrlWbs zm&Tto. Sttfffiffl 

(vmmmk'wmcrm^tzx'). zmfcztntm 
mffK^xLZo^imwbh. ta. mx^zii 
tzimme&mm^im&x'zz^tzib. $®mm 
vtva vog**ws< , -kwt Lxmmmthfo 

[0008]*/.;. m&wmmmmb ixu. & 

mixR*?c j $>L&m&A,x'^<i><vi>bz>. tfrt 

%tfCZ<W8r&<,Z&mT%Z'<-Xh&, wmtLx 

mzixx^ttmsinmimBiizx "j«v wcjr 
mhssbs-c* &mm<?>i>Mz®fe2ti&tz#>. %mm 

Lxmmmmmhtitc^w&mthtih. 
[ooo93 ±ELfc«ai*#*tr=sr8n 

[00103 

[i8H£ISfc***:tf>tf>#83 JJBOKHfcJSifetafc 

*ftm!S10ffi;fc < i:tfSfS2^E&^.g>mi*>J: 
t«B 2 co&JUSO^ < fc t v ^-ftU)*-%<r) m&ti 1 W 



■t&xnt . iwie^ i c7)^s?s«OH5iam 1 *>ai(c*wi L 

ffi(c*t(6]L-ci9ia^2^a?gc7)fnasi^ffiii!i$:SS 
-nam. mnssa^^mi^mfi. owe. & 

tMRconeiis i <&^®b j:tf/*fcttfliiE»20>AK 

[00113 sct^-* h^ism^-x h 

it. ^mtS^zm^^tih. iot, dil^£7y<.-X 

t') it. ^iiis^w^iagfctiisw^^ff^acfc^'T' 
fit, izmiifmmztiKmjLft*? 
mmmGth&mzmmmbmmmt&vx. n 
&<?mitz%mm?imtzffl&m'iUzbwx'Z 

[ 0 0 1 2 3 *JWHK:«6 , 55'J<9, 

% i o&JSfi^flffass i ^KKfifit^-x h zmtftt 
i&ft±izmmmmnmm'&;<>T£Btfi-tz>in 

b » Hotem 1 co^SS^ffta^ 1 cOffiCWffl LT^Si 

ixmdm2co&mm<om?M 1 offis-iest- aig 
MiBiEBsn^ico^JS?!. axr/m2 
co&m<7)E.%mmi}nEfr^tomix. mmfcisti 
izmm&rt>7tfmmmznmLxmi!m2cr)&m 

x o iz^itLmmMmmm-hiMb , Mie^is 

b?Z. 

[00133 -TKb-h. W.tA^-Z hit. &W8<0±(C 
JChUiimflKctT^r ^ i t * ? T* S . * IX . J; o 

[00143 4fc, rwa^ctt. ^fli^s 
<7>m&z®mLxmjiftfrt>mw i zmiiitzbtfx 
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rt>7tfimfctmmMm£'iToztx\ mm. it 

— Yi/V? SrlSttl) Z k i>*C# l> . 
[00 1 5] *WHfc«*, $&CJM«> S 

tf»2fliii£^4SlfcJ:tf»2^»S0>^$r<i: 
fc Mf £3? 2 O&Jgfit^OTiEH 1 WiBCiW*^-^ h * 

m 1 co&JgfiiOiwfe® 1 wffi(c*f[6] LXt&m/SLirm 
m 1 tfteHStoWfltSili fc <i#i&&ffil;:*f|6) LT HtrlB 

&2<r>&mmmt^i<mz®mthJMk. mm, 
m2tLtzmi<7>&m. tmm. as.v%2<r>&mm<r) 

[ 0 0 1 6 ] r**)^. SWft^Mi #jr?io± 

a mum®. m&. mm&z) \±. immnmm 
m.umM&iz'KtcozttfX'Zh. tlx. z<7>£ 

mmt:mmtmm>>mticr>x\ wtcomfcgwrn 

=F (ZVigrSlzitayfy?) ZffiUz&MMZn&Z 
klfiX'th. 

[0017] tit. zomsiza. zt>iz. mmmm 
se^-x hfrL>Bf8.ztizmm&t&mmtx'®t!m 
mz-t&zktfx-z. ^hvp&¥ft*wm<7)?>Tyy- 

thzttfX'Zh. 

[0018] ttz. *mtz&h* zt>izm. %mm 
**ffiLizwm.<r>wk-m.i±. ztL<?timinffit>i 
v&2commi-zmi}5£V%2 o&mmeyj?* < t 
i>mm2<7)&mm<omi?& i omtcBW^-^ i- £ 

izt&jut o i,zm i c^Btt^-x h imts-t&xm 

k . WE»BS*ifc» 1 mn&^-x h±Z*ktsJ: o (c 

tc%2<r>mnft'<-zh±.Z'k*. zv>m2(omm#'< 
-xhimftiZtiitm&&icr)m±.i l zi>Mf. &-omi 

t ttH&6ffit*tl6] LTffifBJfl 2^&gfii^fiffaj& 



fit. ffegffiL fcJ:tf82«D^fg<0H#£«JffiraBEa>o 
ln»LT-^ftUHiiiiiaBR*»JiW-6Ifii:. euffiJ^ 
JfcSiifcffiffilllllSW^KK i>l?IfiS2co^JSfi?5:^^ 

[0019] -f^hh. h*i J: tflWtt^ 

tfx-zh. zlx. zwxoizmmmtmztiiz'i- 
(mm * *r* s &mm * mm k mmvmt & 

[0020] z<r>m&t,ziz. %t>iz. mmfczm 

2 comMc^m^i: JR 2 ^SStt^-X h *>f> 
^Sfrfc T'^tf m^z-Th Z k tfX'Z . ^ 
hfyh^'fiy-WMn? yfy^-i %>m\tLXBfc?h z 
kifiX'Zh. ZtlizX*). i*)|[*i«)3^f/9-«B 

m-z>zkifix'%h. tea. zcoxo^mit^yry 
•wt* nhizmm^-xhkmm&^-xhkizj:*) 
k mmk zmit-t i z t c j; o $ a» 

[002 1 3 §<o^OO. 
^•Srfil^^iE»S<0i!3i*ati. Hi t5£X/m2<r)mZ 

m-hfn i o^Jifiiofjis^ i nwizmmimv&m 

■t&m2 v&mmomm 1 <7)mumnmmmmm 
tertyTzmm-ziMk . mstm i <7)&mm?)imm 

Sffli: *±»3Sr*BStc*fl*l UT ffCft 20^JSfiiOMf2lg 

\<mm*mm-hJMk. mmmztvzmKr&g, 
m. tmw.. &£vm2<r>&&mcoE.%$:mmi}iiEfr^ 
mmix. mmtfc,ztiKmm&'<y7}5£vmi&'< 
y7tfmsMm*-stm Lxmzm 1 2 

fit^cOSSt*^^!. J: a -MkLMffiEM«SrJB 
jjWSXSfc, lwie^E!t$^MHlESl^l!u!eHl^ 
^Efiifc i tfllfflBR 2 O^Rfii iSr v ^ y 7? h 1M 
kZMffi-t&Zkmmk-fh. 

[0022] ttchh. mw&rtyrtiZ.vwM&.rty 
7-coi^a^i:'o5!^i mum®, m.. «9Wk* 

iz&ffll? (Z<n^\,z\Uyf99) Zffilizmm 
Z%hZtWX'$h. 

[00 23} tiz. ZCDiSr&lzlt. ZUZ. ftlUZiV 

m20)&mmw--y7'i5£ifmw.ii^y7iz£& 
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[00 24] ^KSg^fiiXJtffi 

mt. %u<mtm2<mt*^h®m.b. mi 

&£V&2(DW$imbZmtZ>ZtZftWltth. 
[ 0 0 2 5 ] £ fc . . JM*>, gffiJiSI? £<f 

*.fci5K*Bi. »l<0iHi:»2<0iiii:*#t*«»« 
Buf^«omtEffi2<7)ffiC IwfS^KoflC^ 

E81 com&£Vm?&2cr)tfi±.l l zZti?tmWt>titz 

mnw%2<vwmt. mmmznwL. mi 
mmxmt m^m i oatMfe ct^wiifc 

[ 0 0 2 6 ] * . $ tcaw). 

^fcflifcEWWi. *ltf>IBi:li2«)IIii: 

mriB^f«^ffiiie^2^ffic mswmnm 

«fltf>±ili<3--*fcj»» LT flffittlBKaJIft^fflfctt 

at*-*. 

coo 2 7] ^mzmh. $^^'j<7). 

^fcHifcEttKtt, Sltf>iBi:gJ2*>jiU:*3r*S* 
mUk . tiftl&IHKOffiEa; 1 OffiB J: WBIEfS 2 coffi 
±t-eit-e f itiftft^iT^miiJj:^20iS»«i:. fr 

iei&ift&* jbi l . ffne» i comm t mem 2 as* 
mkizmmmmtLkmm&^yTt. m&mm 
nmr&mm/orkZAmu mzmiomatm 

u mesttasKitt* mssmtt&tyytmmts 

tt. mmmm&j<>Tiz£mmLx^&zk*ttmk 

[0028] ztibas&mt* ±mx'i£Ktz&m&-% 

[0029] 

ift/mmummi *mmiw&mi. mum 
uttix* mm 1 n&momffi 1 vmizmmn 



^yrmmmmmm txmm 2 «^«s^>« 

nwmmzmm&^yTX'fi*? i><r>x-h 0 , is 
mum LxmizMmmmmmmfctfmmmz 

1 0 0 3 0 ] a*, *%,wiz® 1 wkm&mmmz 

fc^T. WIEm^g?SfcJ:tf/£;tttOTfe3S2W& 

m$>*?--y7-t&mixmit. >w-ytz£*)i& 
%z#k%z>4 y?? fitow/ttitijif-ytzx 0 

>\s-7tf.k%&>\s-TTyTi-C0Bf8.Z<kts. 
?*?fr-7TyTi~Z&g,®W*f-~y?'lz£ «)Bl8. 
th\><7)X't>h. 

[ 0 0 3 1 1 tt:. *mim&wg?mi. mvw 

--y?Ztit:mi<D&m&ix//iKtem2<?>&!% 

&m h y 5 yy-^hum zhtzami . /t*-s 
«^<0fcA*MBLT»Si»i: lx v y 5 y^-ts to 
[ 0 0 3 2 ] ifc, *^t«4SSS^rffi^HSgffi«(= 

mst&msxwi* wfttohkznm&zmcthj. 
tuxzmzbxx r >-Mwm<omK^yfy^mh 

<KX'hh. 

[ 0 0 3 3 ] *&HJ!«iS£8&;£rt£«. HSfiffi« 
t LT. mi^®fcct^2c7)BDSr*-fl.^3^Ji?| 

l»XSt. mm^<n&W&m\lm\<rM^zft$\VX 
S»^1ti3J:^|W®fl:tt*W-fSm2c0l6S«&ffiB 

l, ^OBtfte^2^^«Em3^ja?g^[fi]-t 

I.Mt{iM : 5rl>S{cMl6lL-TH>nBMffiiEm«<7)friE^ 1 

vy&wmt&waj-hJMk. ui2SBSiife»3o* 
is^mtt^>T^Hufd^ 2 (nmmtnmLxmim 1 

^IW'v^mw^lfcWtit 4 i3C. -»ftL 3 

<ofrie^3 «o^js?5S: - y y-rhxuk 5- § 

[0034] PllBi»«*3R«K:ffl^T, $ ^fcjfStt 

mmiWkt&tox'bh. 

1 0 0 3 5 ] *»Ht«S*«BS^i» HSfefflS 
fcUT, mi^ffifcJ:^m2c7)ffi^l-ri»^3^a?S 

-x h *m*vthiM k . mm 3 co^jRjs^frie^ i 
£vsmitmG-tzm2<Dmmmm.L. toms. 
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8 2 <?>im®.<nmm 3 e&mmiztiftt imt um% 
&m£tm txtammssoMm i o^Jsmm^Ea 
•tsigfc, Htneii;a$^m3^®?s, m2<7)tm 

x. mffi3cr&mmf8.ztitcmsimm&^>7'tf 
Mies 2<?>tmmmmLxmm i ^awi^toi 

[00 36] zti{>, mrna&mzmmzm^x. 

^3mw!jmmmi-hi><DX'$>z,. zzx\ 3#@o 
mmx'h^mm^tmmx^ zxoiztct. 
C0037] ztc. xmuzmmmirmt. mmmm 
bix. mffi&ztiKm®immv>m?3i2<o&mm 
omzm 2 cowizmmm&mmm&'<>T£mm- 

titMzm2#xmm&ts£v : fmimzGtz& 
2<r)mmzm : g.L. fr^mm2<7)mm<r)imiwm 
mmizttfo-rz, m t \m% hm^znm tx & 3 a&it 
mmwt&xmb. mmwztifzmmmm. m2 
otmwi. *3it/^3c7)^am^H«^aTOiiflE*^3D 
f&Lx. mtmmwm^zm^ixtzmsmw&L^yr 
#mm 2 ai^mmnm Lxrnm 3 ^mrn^on 
mmmm±-tzx o iz. -*<ll 3 mmmzmtfL 
■thiMt. mtmfozntz3mwm.<r>m3i&3<r)<k 
mmw-->7-fz>xntizuzg : mh. 
[0 0 38] ztii>. mmmmzmmzm^x. 
izmm&orizx o 3^^mmbcommmm^n 
%^3mm%.mw£t&h<?)X'bz>. 
[ o o 3 9 ] ttz. *mizm$mi;mt. mmmm 
t lt. mi<Dwt5±vm2<7)mzi*i-z>m3<D&mm 

-xhzmfti-ixmb. miffifcztitzmmtMUn 
mm 2 <?>&m®<mm 2 omizmmmmmn 

tt^* vragwis ftfciKc*f i*j $ ^xmmta x xm 
®imtt?z>%2cr)mmzm.L. frim&&2(7) 
mmmmmm&mzttft-t zw b itrnzzmizn 
m ix m s a&&3cr>&mmmtm 1 ^ffinsriaa-f si 
Ub. mmm^titzwmmm. m2<Dimm. ax 
v&3<7)&mm<r)E%zmmtmfr^W!kLx. msm 
wmmzmfcz ntz mumw&^yrtfmm 2 o& 
fH££Kii Lxrnm 3 e&smwmmmMtfmiL 
tixoiz. -mtL3mwmmmhxub. m 
im&zixfz3mmm<mm3<?&mmw-- 
>?-rz>Tmbzzh <cjmw* . 
[0040] ztn>. vMfflmzmmzm^x . 
izmmw^yrtz x 0 3m<r)ffl&mb<7)mffl&wn?f 

%^3mfflm*W£?Z>i>cO?b2>. ZZX\ 3#@ 



0>mMTi>%m?tfmRX'Z s x o\,z%&. 

1 0 0 4 1 ] *f&HJ!Kffil>i^;fr^|gSSS®t 
Bl££-£tf. ^3^m?l^^--y^J:0^>'^ 

[ 0 0 4 2 ] *mm&w&m&>nmmiz 
a^x. mm3n&m<nmm\mizmjv<-z 
v&xv/*tz\twm.w<-x v *mm hwun 
it. mfftffihb^m^m^-rtxm^ts. m3<r> 
temmizm^titzmsi^-xY^mm^-x mco 
^x. ma*. mmbixx*)mm&it-tifztb<m 
mx-hh. 

[0043]*^, xftrnzmwrnxmit. mwm 

bLX. & l?>ffi&XV : %2<DWmi-&%3cr>&m® 

omm 1 <m\,zmmmm<nmw&^y7*mm 
hxmb. mffi&ztifzMm®,micomi&2n&m 
m<o 2 nmmm^m 2 comm&^yr 
xmb . mm 3<o±m^mm 1 <miz 
Kfaixmm&&xv?mmtt-$h%i2<r)fflim 
^ie§l. Hirie^2coffiis«cofrfES3^jas*^r6] 

&mmm*wm.L. mimmmm.<mm2<r)m.w& 
^yrmfcztitzmizttfa lx®&w&& xv?mit 
&*^hm<7)mmzwmL. t>>^m?M3<r)%m 
WL<r>mmmw&mznm&m b ixmhwizttfa t 
xm4V)&mz$m-f&xmb. mmw2titz&3 
<r>&mm. m2<r)wm. mmmm. &3<rmm. 
&xv : m4<7>&m®<?>s.%$:mmi)nEfr~oi)mLx. m 
tm 3 o&mmzmtfLWz mmm&^yrtfmim 
2 <7)mmzm& ixmsm 1 n&mwm.mM 
im&th x o liZt^muwmwMmzmmfitzmU 
m 2 nmm'&rtyTtfffim 3 omm* mm Lxmu 
m4(7)^w,m^mM.mMtmiLi-t x ? -Kit 
LAmwmmmhxub. mwB^fitzAmwi 
WMcommm 3axv/ttz\m4 <D&mm&'*?-- 
yythxubzzwz^mh . 
[0044] mmmmmi.zm^x. s uzwm 
j-tyrizx 0 3ms. 4$Bco®mmbcr>m®%nzft 

[0045] tfz. ^wnmimmmii. mtmm 
bix. ztiztimicomiixv^comziitz^ 

1 owizm.tA'^-z h&xv/t tzummw<-x y t 
wm-t&xnb. mim3cr>&mm<?>m?3si<?)mzte 
immmKcomm&^yrzBf&thxmb . friTO 
$ tvtzffiMWM&o mm 2 vy&mmvimim 2 <miz 
\v,mmm^2<7ymw&^yrm^thxub . 
mm 3 n&mscomm 1 nmzn isj t xmrnttti 
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xvmmtm%?z&20)tmmmw.i. mm2 
mm.<r>mm 3 o&msumtothwt Mwxm 
t^ifi) ix Mmmmfonm 1 *>&B£H££8 t . 
mmmim&mm 2 nmw&#v7m*& *ut 

as 2 0m*&*>7ifimm 3 <?)^« £«« lt mi e 

3S4 co&ES^O«mW8M* J iI&-f * J: 0 fc, -(Wh 

[0 04 6] £*ti, WfflE^«^»tffl^-C. 
ftaWtt/^r(ci0 3#B. 4S@c?)gSKJlfcc7)a^ 

t\ 3#@^>4#a<offiisyi-et>§«iswfijffl-c-#i> 
c 0 0 4 7 ] 4fc. xmifcmw&jmemmmiz 

CUT. mE»3*Jj:tf/ifcJ4JB4<0AWB^^- 

h)v-rry^f"f-<r>mmists. m3<r>&im*?&4<7) 
&mm<w*9--yyizx 9 4 >-r? 9 4/^-77 

[ 0 0 4 8 ] 4fc, 4&9l£ffi*I^2&9gmafc 

js^r. «!rfes53fc«t^4c7)^E?s^ : 6r<tt)^-r 

tib^-unmrn 1 cogStJSfit^-^ h J3 J: /* 
[ 0 0 4 9 ] 4fc. *#Bfcff UttflHR 

comm 1 <oHfc«BH«t#*w>sii 2 tfHWttAvr* 

JB^-rsigt, *10iiftJJ:t«ll20iB*irr*lll4 

mm 2 co&mmomm 2 comzmmmvicom 3 

3<mW&*y7t:ftJ8Lth3Mt. HiESS3^SKS 
OfiriaSfS 1 *>ififc*f LT JR"Tffltte J: tflKMHfctt** 

■*4S&2<ott8tK*KBU friai52<7)^«c7)B(ifBf5 



MESS 3 *y raWRSS ft/cfflfctt ft L,T3fc»T 

-mm 3 0MmtoMffimmm3m+hWbtt. 
9fctw&m ix&4<r>&m&<r>mm 1 oaBffl&s 

Et&XUb. m8BM%tvkM30>&m8. m2(D&. 
UK. PfSBiltiL fS3<0fg&«, fcJ:l/SS40^ma 

jssitfciis 2 r^frie^ 2 cotmmnm 
lx mm 1 ^s»i'^««swwste6 j aafc-r* x 0 

HiflESS 2 cO^^SrKffl LT HtrfBIS 3 ^JB^Ogftt 

mbm-* J: 3 mriBii®ffiS«^«§^m3w 
mmt><y7tfmm 3 <vtmmznm ixmm4 <n 
&mt^%sm\mtfm.-$ h x 0 *^mm4 
o&mizMfiLztuzm 3 wmm^yytmrn 3 <r> 
mfo*^MLxmmm®M.v>mm2 otmrn 
0)m^cr>%mm&t h x 0 t= , -Mb 1 4 jistRK* 
m-tsist . mmmtitz 4 mwm^mm 3 

tsXXfi&4<r>&M&*K9--vr-*txm.b £Z t>lz 

[0050] mm&<y7Zi7t ixmi^mmmi 
izt5^xmm.me>4 >y?9tfm.ztMix$w 
h^<r>xhh. 

[ 0 0 5 1 ] 4*s. *mfc&hwssami. mum® 
tlx. mim&ztiKmmm&mznm?i&Btfitz> 
xmt. mm&zntznmmzmmmzim-fix 
ntizhtzamth. mw&'<y7<oitfr*)izmmii 
tzsmmum Lxm^titz^wmtkm <r>4 

yy99<?)37bLxm^&Xol l zlft&i><?)X'*>&. 
1 0 0 5 2 ] *IWBlcffi4W£firiSi. 

k lt . MffiSfs 1 ^jR?soifnefi 1 wiBKJjarRit* 
wmn&rtyrztemzxutiibiz&ffii. m& 
mmmm-zmixnu. mmtf&ixfcmm&x 
yTtfm&mmzmm txmsm 2 ey&mswwn 

jMg<o«e*ife-c*s. zzx\ m<mnxxfm2<r> 
m^-r &m3(o&B,m<omm 1 <nmz\i\mmm 
<7)m2cr>mm£^yTZBfc?z>xnt. mffij&zti 
KffimiMkWLomm 2 cr&mmcomm 2 omizim 

mo&mmcomm 1 0MMtMixm*iw&sxv 

mnm&^cr&mmmfttzmbitmimztt 
fiLxmmffimm<>)mi<?)&mw£mw.i. mi 
mmsmm<omm3(r>mm^yrm&^tifzmiz 

ft® ixmsiimtsx vimit&ziii'hn3<r)i&m 
zm.t. ir^mm3crmmnmimffi&wzft 

*ist, BfneiEa§ti^3^jas, ^2<nim 
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® ixm&& 1 <n&m$^wmmtfm.+h x a 
tfr^mmmmmzmztiKm 3 <mm^yr 
#mffi3 cotmmmm ix meM4 o&mm'wn 
$mmim±tz>±oi^ -witt4mwmnm^ 

tlJMb* «E»*S<tfc4«iSllfi<Ol9iEiB3tJj: 

1 0 0 5 3 ] zti t, . amt/^yr^ttb 0 tjcKic 

T\ Ettfttt4l«ttllJI*#*-t. 
[ 0 0 5 4 3 *%^{=ffi&StftfiU. &fflBtt£ 

wmmmmmw^yrx-m 0 %><?>x'b 0 . is& 

C 0 0 5 5 3 4fc, «IMt:ff«i!itK03miBttj: L 

sauitf. >^-y\z^m*%#.bts:h4y 

£V/ttzW<?-yi,z£*))\,-7#t%:Z>>\s-7Ty 

?-y b LXBtfl It: i> . 
[00 56] 4fc. 44Ml(cfll*BIMll*. ggftSttJ: 

lt . mmmnmm 1 ossif hcs L-cisft h 
titzm 2 cDtmu t , mm 2 cotmutmrn-tz mm 
&*>7t. miim2<vimtiL?>mii&mMmti$m% 
mizmit>titzm3<7)mkmt&z uzmmi. mi 
nmmmiizm 1 ^le^iti . Miam 2 emmnwx 

#rtltc**&*R»tfc*u fulfils lfcilXSjl 3 OKHUi 
(i. ^^^BulfiSSttA'y7-^cr)«mW«g!Sr*-r 
l>. HBfEtftS* SfefcHtfltt/^yrtcJ: 
0 3*BaEIMte0Jlia£fg*fT*3 3JKB»IK"ra 

[00573 4*:. SSIMKUt. HJSfc!B8i 

l/C. 13iBS2<0iettfi<Ol9iB3S3^£tMi«l(c. ffffi 

m 2 w&vBtm **iajt=«t*a»i!Ht wxfc» 2 

u tt£$3«>ei!ttfltt« Birie^2^««fi*i*/®2 
«>««»w*^««*^rr s . 3§a <nmmx t> s 

[00583 4*, #?&0Jt$i>iMO«I8ti L 

&4 yy?*&£V/tizw<9-yiz)i *))V-7lfcb 



[00593 4*. *m»z»is»mt. mmmmt 

LX. VtiBHMimtm2<WMmz»Lxme> 

tvtm3<M&mt. mm3<mmtt£mm-fz>%2 

ttfi&l>{ffltt£ft^ft£!S4«SUli £^ *>fc|L{f 
U t>fiB^Mi«^H!ne^2c7)E^«Ji. l?fE^3c7)^ 

obkjii*. -en-pnfnem2^stt^>r^sm 

$^t#mtt^'y7-fc«i:03SI. 4#I<7)ElSUito 
[0060 3 4*:. *»BJ](cffi*GIHK(2. XttflHKl: 

lt, i?ta®3^^«c7)B!iie^4coiasiPjt. ne 

U BufE^4<0EII®Ji, M2JSS2<9fl^ijitt/Sfl2 
[ 0 0 6 1 3 4fc. *f^(Cffi&GtftiK^lifilltt2: 1 

x. mffi4(offlm&. ^v-yfcioawi***:* 
*>f yy?ftsxv/iizw->£X viv-nut 
tchiv-rryri-^-th. 4yy??*?)i-77y 

[ 0 0 6 2 3 44nHI=ff«£WRtt. HSSB«i: 
f)l5m2^«tti^«*^TMcOT^-ir^' 

a»tfe<i. msmmizmm2tiK%2(?)m%ftbzz 
n-rn><7>x'$>&. 

1 0 0 6 3 3 ttz. *%,wizi&&mtmi. mmmmt 
ix. m&im&nfflffiivwsMmiz&vbtifctiL 
2<r>wmt. mm&M<vmizm2vwMmmizmii- 
btuztertii&mb. miffi2<vimm<Dmmm 

vmmmEmmbim%&mmizmie>tiKm4 
vmrnb. mm2nymm j mL. mtm\^ 
m b mum 3 <nmm t tzwtmmstLizm 2 <m 

tt^y/i, H(fiBm3^je^«SrKjiL. fflB^2<7)ie 

mm b i5i Bm4 t 3 ^ 

mtt^vrt . tr^3wf^*i!ji'tsgs3<9j§« 

tt^'yrh 5r $ <a IzMffi l . fflES 1 OlBHJlJi, Hiiie 
m2wfi^^<0S^l6]^it^ii*IS«t'?>ii, Bi(IES2 

W4>n, frf£SlStt^>7-tfrlEm20S®14^V7-i: 

ti. fflm3<rmam\t. mm$2<nwmj<yrzn 
mtsm3w-ytti. iirie^4^E^j»i. m 
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iem3 (Dim&orm o mts&A w-yzn 

«IBB3<«WlttAyr(cJ:0«lUrv^ 

c o o 6 4 ] mt&tyri a r fc lt jb^t 4 Jisift 

[ 0 0 6 5 3 4fc, *W!liCfl6BIMEIi* fUSSSfilfc 

ut. weaaK/<>7. fHE^2cosattt^'>7-, & 

moment wan&om* 
TizKixmm®tti-&tmftmmm?>4 yr 

^^ark-fit^-C**. 
[0066] ttTX'l±*%,W(DnmBB$:m®S:m®.l 
X&mth. HI (a).ll (b) li. *fMB«0-K 
il^ic*t«»^TIIIiIBIMKtlBtttftrn-fe 
;*.£jjrf0T£>&. 

[00 67] sH\ HI (a) Uglcij5i-J:3fc. 
& (tUtfffiiB) l£fl**4. £4>£«Sl±fc. E 

tmt Lx<m%%mm? oy?>v) <n&mt:2 1 
mxt\w. mu$*? v-ytpfflzm^&t-mm 
ttfx'^h. mmb^-x h t L-c<i, witr. ssi^m 

[00 68] *fc, AW31±fc, SIMKhL 

TiBBfcWBl*?- (ffiftH) OJ£fii«t3t-r^<ffit5i^ 

iEfcRa-c&s. mn^-zhtLxit, mm. & 
mm0M**m»<4 yr^iz^m^mmm 

^ffitt^-XhTU-l 5-8, TU-50-8, tit 

ht u - 1 o o - 8 zmmmx-h * . 

[0069] BWflc*-.* h . fttt^-X htfMWBtt. 

mbtoumte. ftiM-iieiMK (*«*m> ow^a 

h iftO^UIi: ixm®%&8txfT% dZb tfX'% h . 

[0070]? fcfc, £fiitt3 i LT-JliSffiJgt -TS 
fcftttt. 014 (a) . 014 (b) t3ptf-J:3$r# 
ffi *HWCfcj:v\ 014 (a) . 014 



( b ) a. &m£m*GBftLZtiizmiLto </mm/ 
mm) nmxmttmjh.*$xv*mmmm 

tmxhh. 014 (a) 14. ffliffi0T'$>9. 014 

(b) \t. *<r)±.m®xb&. 

[ o o 7 1 ] y->wn*if«)*i6'Cf«sjBis$<i 

Kfmto3it. HWC, 014 (a) t^-fiot. 

T»*3*i* (lyi^tWR) . CO J: 

tt. x-hjfttaif (Sttflcfc Lx<rmsm<n-^xh 

tSJHHK'Sri. ffifiift3<7)3gS&3 0Ko^ 

t, aas:«E336^sB5i±fc:jB«s*ifcgBTi»*-r 

6. J: 3 Witf* U— 

k I . i *> J: d fc&SC «k 0 Ji^^-tc^ 0 . 

[0072] lilhcoj: ot^LT. filai*3 , ISS#:2*< 
*. 01 (b) ±«te^J:3fc, «««5i:t 

«c*«$^«.<of*s. ttz. mtt&mzatm 

[0073] *lc, 01(b) 4>*fc*-f J: dfc:, Sffi 
TMffiiS^lR6S:#l). i^ME15tll«6lctJV^{±, 

[0074] mz, 01(b) T«c*r i a s« 
-y^-rs. z\0)j*?——yyiiZ& o , i^m«c2. ffist 

{*3*>WiS*ffi#<J«5:< t t®^§^MBSe^«7 * 

iz£&&w,ffii0)x.vi~y7'%:b\ fttam^tfktm^i 

ZbtfXth. 

[007 5] JDXT. aa3t*3KOV^Ttt. I^V- 

Witfl/-1^*fflv^-ClStS*3W-««:*SW 

[007 6] $r*i. C«ttiiH*L*v^. A^-yi 
a±$r^T>'N>'^L'xXh- , ?»tf>o^ai7)^, JbS^ 
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a. w*m*m&4 y?9 9 m&th zbtx-zz 
[0077] &±mwmmmx'tt. msmofc^* 

*»6»«*WILTBW*2. j£fitft3£$>4>*>t#>& 

mm 5 fc LT*Jsw^ffl^rv^<7)T-b7S •/ ?x 

[0 0 78] fcLboKWCtt. nyfytt^ 
18«tt2. fflii5tf§fc : 5:l>i£*ttt3£, ZtlZtl^-Xh 

mm i & mzmitz xoiztxhxw 
[ o o 7 9 1 jxfc. *%^8qaggrajR(ctt6S£# 
mzxrnm®mmmm-?&7n-txi,z^xm2 

( a ) . 02 ( b ) £«Hl/tiWW-&. 82(a). 
02 (b) fct *^<7)S"IOHM»®^(SI»^jS^fc 
Tj^EI*«£S^&ro*x£^-f 0-t'£> 0 . H 1 

(a) . hi (b) tm-nmmzum-nft^itti 
xhh. m--<mmz^x\mm'&tik'?h. 
[0080] znmmmit. 02(a) twss-*-.* 

oH=*j&«J||*>4 11 (a) , II (b) 

[oo8i] mm&*v?s\i.. ■ mm^m 

miz£ omtfi-t z>zttfx'*&. **>jfctf>icu:. mmt 
^-xhttx. min^-Ahtf.mmwpiz&ig.ft 
m. *m%b) jo^T»i6tt^ 

[0082] tihiOJ: o tLTWW<^7»lSaF** 
m?54 a*«HK>#lfc^ *fc. 02 (b ) ±Wfc5rtJ: 

3 tc, ^s«5 i: -f r u ?\s7<mm<?>--n<r)mz 
mm ■ mm*&m4mt>m3. ism* 2 a 

Sr. fflj^OilKii. ^«tt^'yr^^^JSIS4 a<9 

s«:ft3, ism* 2. mw&rty78mz. ztizm 

[00831 02(b) +*(C*-t i 3 fc. 
■ ^j£&*&JR?§4, «tSK5. tWtt/^XTJBlSiff* 
£«S4 a<^Z#£«flM±#^>M*U -ffc-ffcLTM 

mm 2 . ffiut* 3 mm. 5 aBft^Afctta&x,? 



-Mt$iu *>oSBttAyr8#ffcl§«i5£KIL*f 
ixti. * J: 5 fcl&fi« 5 jWR^flfflt • SSSfl: 

own?* 

[0084] i WMffiE^«C6 a Ttt, MESUf <0«S\ 

mmm i m.>*>78iz x o * sjvct* o . mkisi 

ox^-xfc-tfgfc-tf-f J: 9iS®j£<7)II*S;|££t#£.r 

3 {c^&E^&mtt^yr 8 tfiLt bz-yxmrn 

[0085] OttoR*. 02 ( b ) TWfc**J: 3 

iEH^t LTiWSr^^-y i aizms<v&mi 

Z,i?--y?i-Z (0i (b) Tflk^ft^^lSORtt 
X'hh) . ;«W-;y/|:J;!), IS«*2. ffiiif*: 
3 tfffiJSWft&^fc < k fcjaRS ^UtMMffilS« 7 a 

si?--y?iz£ m^tu^nmmi&tmm^m 
m-bLxm^x. hv$y7zn%-oxi>n\ zn 
i>-t X'izmm mm *)x-hh. 
[0086] ttz. znmz&fiitc^v. >^-y\ 

a±&$frX^yyi' ; y'Zh*?)sb-oZm<VBf8.. $>&v> 

w*?-y i a±.t,zmM9mmi><7)$m. *&m+v7 
<?>yvv7i-v7m&%z*, mxwirmizx^xftti: 

oZ\bifiX'*Z>. ttz. ±ISiO J: o tc-kWfc 1 cox -y f- 
ttAyr8£*ijjfl-e#6. 

[0087] Ja±IKB<0*ll«JB"«i. 01 ( a ) . 0 
1(b) fc*jOTR«!BUfciaiW»i:ra*fc:, 
j£^4»*»fe*mt«RtT««*2. iSfiL#3tft4>*» 

-x b l ±Ci(i«**fc:»(W & iotcLTt 
[0 088] 03{i. 01(a) fe«J:V01 ( b ) (Ci3 
7, *fcttH2 (a) fcit^02 (b) fc»V»TW»L 

«PTO (*fctttt1ircfcJ:v\ ) fctt. aaift3lcJ:* 
fiSiS. IS«*2(cJ;43>7 r y9-, /^-^lalcj: 

imzv&j yr? wmm. i^zhh^t 
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1 a & ? y K b LXmm LTWSflliUg 7 a 
3ofimPa^¥<Ift§Sfi$ri: £H2£LT £?)4 £0&is!El! 

[0089] 04 (a) s 04 (b) li. 01 (a) fc 
<ktf0 1(b). £fc&02 ( a ) fcj:tf02 ( b ) t 
^LfcTo*;UcJ:9I^$ftfciiOTEi81S7a (7) 
i 4 JBEttKoSttJ: Sfcabtfr* o 7Q-feX£*-f 
mX'hh. 04 ( a) teffiMT&O. 04 (b) til* 
«HT**. 05 (a) . 05 (b) tt. 01 ( a ) fc 
£Vm 1(b). 4fcli02 ( a ) J:tf02 ( b ) C 
^Lfcro-tXKi OSSitSitfcWffiEIHS? a ( 7 ) 

tWl(c^-7n*x£^-0T'&&. 05 (a) »iBr 
flS0T'J>9. 05 (b) Ji. OTJHtrft*. £fc. Cil 

[0090] 4-f , 04 ( a ) , 04 ( b ) tiZ^-fX o 

£. ssiiM7 a ( 7 ) inrwmt^htdh. * 

&^y79 omtfte. ■tTt,Zj£Kt:i!m&<y7 8 f)» 

[009 1 3 PMt. 05 (a),H5 (b) J; 
JS3<oaiWfc1-Sfc^ll»l£Jli*U 

fcj: o . mm^yy-9 ^ti^mm 1 1 

[0 0 92] meit. 04 (a) , 04 (b) fcjRLfc 
rn-fc^|£j:9«JiS*utSKfi«tf7 It, 05 
(a) . 05 (b ) (c*L,fc£RSl 1 IX 

07te. H6fc*trn-fe^*«|H-C*tHT**. 0 
6 . 0 7 Kfc WC . ■rCKKfl L^gPfitCtiPI-O^ 

[0 0 9 3] 06. H7*±flWc*1-J:d(c, *■**, £ 

ttfixtr 7 1 wm&w 9 t>wtf& titzMznm 

*J:3(c. t6l£8i5 1 tt^ZrVTurZftLX&m 
m 1 £ . a fc&&ft£tt 7 1 *«WttA XT9 #»J«S 

vrumtix&mmi Kr>mm^yr9m^ 
vru^tmmco^ffyx-j:^. 

[0 0 94] 06. 07#4>*^-rJ:o(c. & 

181. *es#«5 1 . wnmm7 1 . mm5 1 . & 



mas 2 i $r#i>. z<r>4mm&2 i-ra. eets«QK 
»7 mBBwaa/^-y i aa^ft-mf&stiss iw 

li. fOHS 5 1 • fmtt&tt-thZ k k . 

mmft'tyr 9cr>BVitfi> 1 1 1 HBPHtcafcfcft-c 

[009 5] ^<04JlEt8fi[21-C{i. MfflEMUlirt 

mmmk<?>wmmm { m&'<y79izj: 

TfcOs £ft^iEil81(S<7>$a<7)fc#>s 

T. x/P-*wl^j£<9fc^X^-x£j£gfcii--f J: 
9MF*<04«iHMRt»*Ci:*fr**. £fc. X/P 
-jft-^JBfc&OFS-Cft 4 i t Ji. ffi?)Jl<D W 7^ 

[0096] 06. 07#Tffllt^-rJ;dt. ffi 
tIKt L"C«*^-> i b{=4J!Eia«2 lcow® 

4«E^«2 2Sr#4^t* J T'^l.„ 

[0097 ]&fc. i<0fiM4BK?L*V^ y^-Vl* 
Jin^-y i b±t«ffl^|^o^g. ^fltf-77 

[0098] tLhi^BJ^HSI^ffiT'ti. 01 ( a ) fc«fc 
tX01 (b) . 02 (a) fcJ:t/02 (b) Cfc^Titt 
«SLfc«3t^KJ:9tl4>nfcPiiifiiJ»K7a (7) £ 
37ffi^l«t LT4JHE^«^Sj^f4^t SrlK B JL 
fc. Lfc^'oT. -TCfc:SPBLfcSiiiiiS»«7a (7) 
t Lr<0»ft*«t}*LT4JliaMK*#4;i:*«-C* 

*. ifc. mmzm LxmMWz t m&m 5 1 

OTV^O-e. 2>JmmLblXl>*y$ y?xizlt* 

x$mmmx'bz. 

[ 0 0 9 9 3 4fc. W±t'(i. Mffiie^«i7 a ( 7 ) £ 
fflv^-C4»i»«S»3tr*ik*RWLfc* t s 3«E 
IMKfc"t6ii:«)«»|B|«fclT*dii:*«f **. 
hh. -oO^SfcLTfi. 06±ffl!lc7)0{=fcV^T. ± 

*>^3-5fc«ot<7) (^jsfgi . jfe^«5 1 . wmm 
wmam&qkhz.bwvth. tfc, ta-oco^t 

06±fflJ<7)0Cfcv>T. T*^3o4T'^tc7) 
(fcfc'L. i<0*^tC<iiEtR«3g«7 l^S»mtt^>7 
9(i^^r<0T'. Wmmi a ( 7 ) . t&ltK5 1 . 
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[oioo] z<7)£o%3mmimz}i^zi,. tx-t 
mmbizmmmw a ( i > t Lxv>msLtf®&zti 

[o i o i ] ta. utoumx'te. 4m®3mcom 
3. %4<7>mm. 3mwm<r>&3<nwmiz^T 

me^m^za^x . ±.m<r)&m§ i £fut0 i 

( a ) £Wm2 < a ) {C^ Uc^fi • 
mi l£fUT02 (a) {C^Uc*mtt^>r^ 

%*&mm4 azm^&xoiztx . si3. jm^kh 

[0 10 2] i*l£>KJ:ftli\ 4JIiE*|;fg2 2<03i3, 
i*4tf)K!l§Ul^ Sfit*3tJ;|,ffiJ5iSl^m«*2tcJ: 

h. ztit><o%3. mAffmm^zmhhmm. ay 
■fy^t. ht>frttbmm®c?&mi±izBf8.2tiz> 
<dx\ mi. m2crmmizffibhm$s. nyf^t 

fc|5l8#fi|££#LT^I>. 4fc, £3, SI401EISU1 
fcffifcl-JSfitSlfcoi, vc t A-^-y i b K J: 0 h 'J $ y 

rthzbm&xbh. it:. bt>frtti*&mmi^ 
w&zyicQmnft^-Jshzwifi-f&zkizxt). m 
3 . $4 wmmizmn&^-x hizx&j >y? ? * 
Bm-&zti>x'zz>. 

[0103] zuz. aimm^mimmtmrnt 
tin. 4m*Mz.z>fflmzii-rz>WMminz>zth 
mizx-zh. mitf6mmmx'htitf. me^mco 
mtztiuxim&mm 1 ^tx4mmm2 2^ 
mizmm^yrm^titzijcoimm-niiix^\ 
z ix znz o%mmuz i <o s uzmitztitz& 

[0 1 04] 08te. 06, 07 lZ*ltcW&fmz£ 

yw&ztitz4mw&m<7)--mz*-f®Mmx'bz>. z 
^j^4Sian«2 2a-c{±. 9mn&mm<?>^?~-> 
1 b [z x 0 , *mw-m. 3 2 *$is&&is.a*££g-*-* 

7 yb'£j&fiS;U &&4JRElftK2 2 &<W\-W& 
< t^-rr yft 3 1 Sr^lfct I. J: o iz Ltz . 
[0105] £*UC <fc 0. fl£tf*«?fll»0* l 5H l 5 
S-ff^ o I C*- H (integrated circuit H ) l>Z 

£S*. iWWH6«3 2. yu-rryr->-3 1 . isitf 
smwh 1 ammt ix^mx-mt^ti^^axi/m 
mmm) z-mttx. zix*4mwm.xmm- 

hZbifiX'th. Z<r)£o&*?->l,z£&)l~ 
77Vft3 lfltfftSli. -$-X'\,zmi (b) 4£ti02 

( b ) x-ft^mmami < 7 a > iwv-y 1 a 

[ 0 1 0 6 ] 09 {i, *^<t)§ uzmrmmmzfo 
hw^mzxm&zntzwm!%m.<r)-mt tro- 

Ztttxbh. 



[0107] zaMmm&i \>&. wxmtmib 

ix. mm5zmt&mm><>78im.mm\,^ 

.16**02 (b) ^Lfzh<r)tmch&Xbh. Z 
(?>£o%®fSLlzmffi$L&m$:W&i-htzl£. 02 (a) 
fc*U:&«I4a£JBifcr*l:S(C. &JB?3l?)&fii 

[0 108] 02 (b) IZTjktX 0 liZWMtt. 

u zvhbmmv&mmzw z<o 

1 li. Jgfiift3 lzttLX-£<m-f& ZkWt^i 3 ten 

[0109] iOi a *^«*H&»T1i. 
ifeJS?Sl^ffl^^ni»^JR«^T'(i^^OT', -£<7)&Jg 
*mt<Offltt***tSCii:=flr<. fi!Ji«c3t-r^^ffi 
fit*-* h*aHW6.L fflttt 

3 t hztizxi. *tit> <r)%-mx'<r>iv?V). % 

izmiRtzmm s 4ittz*)?z>. zon-mmx-a. >j>% 
< t {>&m® i b0mo.**ttti£mtf%wc8tiL 

x. ^^zmnmmz^x'^t. 

[0 1 10] 01014. 0 9 K^?-WffiE«« 7 b <0- 

[0111] 01 Otc^cfcpC. S6t»3i:#mttA' 
y7-8i:^)54{i, -«fc:ov^T«K (dc7)0{c*^ 
^T{43) TJboTfciV*. »fitfr3^^K 

mm&'<y78<ow xit. ztizmHmmtzx 
im<®iiw<>78 zmtz zkiz**). mm 3 

<WM X(cj5tfc*»<og|{iJ LS: fif=5r 5 Zb tPCZb. 
[0 1 1 2] 01 Hi. H9t=SLfc-0!K:*W-Sfl!W) 

[0113] zammwrni c\&. mamizmz 
iz. mm 5 &w*timw&<yr8 am^nx 
^tzbiza^x. m9i,z7fiLtzi><?>bm®.X'hh. t 

»L. znmi UZTntm&te. i«tt;<V7 , 8a*» 

at ixx-te%< . temmiztttmrnkb txm 

t&£?lzLtzi><?>?h&. ffttA>78all 

#30mRW%m*9-y 1 c '^mmim lco® 

mm?&. mm&<>78ait. ~mmm 

3\,zttLxmtmxhi\\ 

c o 1 1 4 ] z<D£ o tcm^>tz»>cr)mmt^y78 a 

»«1fy\*y7-8 a . E&A^-y 1 c 

zbt-bisyrb ixm^xwjmnvmxi&mMz 
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mct&zttmm?$>i. itztf->T. tmftbix 
mm $ tih ®mm<r> s *s fat-th m&m & . 

[01 1 51H1 2 (a) . H12 (b) tt. 

wm<?>-mmmht&cr>--mmmx'hh. zz 
x\ 01 2 (a) ii. 01 2 ( b ) nttmizmzft*® 

znixhz. 

[01161 ;OSW!ffi7 dfi. KS#2^S€ 

rzmmm5tzm^&tz?>i)\ 01 (b) . 02 

(b) IZTfiLtz^Otmtch&X'hh. 

[0117] z<7)± ozmmzwmi&miWkt&tz 

li. i-T. 01 2 (a) K^-fJ:?^ A«R51±(CR 

h<?)Mifibm®i<7)tmt:mmx'& *> . 

hixt. ZLXl Z<7>&m®l£. 01 (b) ttzim 

2(b) #±ooic7)^ ■ maf^^«?s4 iztttxm 
txmsti. $ ^>(cMffi<7)^s?i 1 zw-->y-t 

hZtizX*). 012(b) izyji-tXoKMfflmm 
dZ'&lZttfX'ZZ (01 2 (b) tt. IflgCM:, # 
«ttA'y7-8*^^ttl»<7)-C02 (b) tS5S^*^ca 

mxi&tw ) . 

[0118] zcr>xd^mmi^2m<^mm.x'it. w 

-VI *bWm3 5bX'ffim2Z®ftU^b*f>* s ?- 

h. ifrh.-rx'iz&Ktzgmm^mMmtix*)®. 

[01191013(a). 01 3(b) li. 012 
( a ) tsXX/mi 2(b) fc^-0«C*t**«!0>0|£ 

uewi.^«)w-a5Brii0rfts. zzx\ 01 3 

( a) 14* HI 3 ( b ) WKS8CS63*+aPBSr*-r. 

[0120] zvmmumi e«. lELftWft 

[ 0 1 2 1 ] mmzit, 013 (a) t^fipt. 
*r, *WSl±fc»W*2 6£Wli-#*U 

£*&m?§ 1 ±(c i>2U; J: 5 (dttirt* . -I 

fe<mmz<wmzwj:o . iw=« »w* 2 7 



!«tt2 7±*£*IW*3 6fc«l,*^J:3(c0» 

o&s?g 1 ±i/z&mx 0 izmm?& . i <oM^^f£^ 
1 0 1 2 2 ] $ mm*2 8 ^IMft^-A 

aW«c38±**»snii(c27K«rt-*J:afcl6 

mh. zni^mfen&mt'mmi'tto. & 
±*%mmm 8izmt^xoiz^mm»3 6t 

#t81Stt2 6. 2 7. 2 8k-f^*»W# 
^-XbcD^fc, %mm&3 6. 37. 3 8t^£& 

mtt^-x hcomm*. mum 1 2 ( a ) . 0 1 2 

(b) jC*Ufc«fit»Bfc*ilt*flWfr2. sm^3 5 

b HHIMcif =5: 3 i 1 3&«T* * . 
[0 1 23] *l/C, ,r<7)&g?Sl£. 01 (b) ifc 
J4H2 ( b ) #±ffl^^f|j • mi8.&*&&®4lzKz.X 

&m Lxmm-rt . $ 1 

^SifcfcJ: 1 ^ 013(b) CjjcrJdSrPiifiEB 
«7e*»4ifc*ff*S (01 3 (b) tt. «®C 

(i. »sttA>r8**#sts^-c02 (b ) iz^-tm 
^cawLfcfcor**. u>u #«itvN>7-8c7)ff 

«tefc8m*5rv*. ) . ii-C, ^JRSl^^--^ 
^{i. -oomtLT, l^m#2 6±<0^a5^S: [ Sft 
ab»oSW«c3 8lcfc«-f 6 J: 3 ^^-VaWfiW* J: 
td-ocO«fiii:UT. »«#:36. 37 

[0 1 24] i<oi^j:S®:J:l.3yfytli. $<^> 

ifrt>. i-x-izftKtz%mm"F$>mmbLxcD& 

[0125] ^rfc. &L±3mm9%\,^im 13(b) 

<nmt. mmm&<n%&zwmLx\^htf. 06. 0 

mm.m izmmmwimi.z^xwxkimco 
^mm^m^x-tizbumx'hi. zt>iz4m£ 
nth mmm<r>%>£ t * s . 

[ 0 1 2 6 ] 01 5 ( a) , 01 5 ( b ) te, *^BB<7) 

mm<?>--mzmi?ifc#>(mx-$>h. 015(a) 
mmmx'h'o. 015(b) {±-e<o±as0-C'A-s». -t 

to 1 27] zco4mmmii. tmm5. 5is:*a 
m?hmw.&'*>78A. 9A^m^tixa*). 

^izbttme. 07 iz7fiUzi><7)bim%&)HX'b 

&tl. ^->l a. lb(i. 015 (b) KSrt 
£dt,zmm.&'<>78A. 9AZSts£ol l ZZtl?tl'* 

?-yitzti. 4»ohi 5(a) izmxotz. mm 
Ayr8, 9ifzixt,<nmw^-vzm3i\ft\ l zmm 
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[0 1 28 3 t%b*>. m.&*>r8A. 9Ati, 4" 
yO^TtUdllL.^-^la. lb 

•fh^x-hh. zoxozmmvuyyifxit. m 

?yx®£-k%<^hZb1fimiiXhh. Z<?>£ 

otcormm^mmz^^ yy^nt. z^x 

mi imozmfflmxt mmzmmmx-h & z 
tiimxbh. 

[0 129] zniiotcJ ttfmik&lxtzAm 

%m®.z$mtz>t$iz, 02 (b> Mzm&mifi 
■ Bm*&m4izKix. mm&^y?%m*-& 
mm a t mmnmrnx'ttfic. itzmm&^yrmm*- 

[01303 mm&<y78 Aii, mm ■ mm^m 
m±.<nmmt ixm%t$>mz. mtuxtv-y 
(pmiz£*)Bfct&zttfX'Zz>. zwtzMzii. mm 
tt^-x httx. mus^-x httrnmowzmmtt 

mizx d&ji?S4-Lkep©ju ±#t Lxmm&mz 

WfcthzttfX'tZ. 
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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Offer circuit board which has that kind of passive element of 
manufacturing method, of circuit board which has passive 
element which possesses characteristic which is improved. 

[Means to Solve the Problems] 

Respectively, opposing to 1 st surface of step e first metal foil 
where 1 st surface and the metal foil of first and second which 
possesses second surface coating fabric do the resistive paste 
and/or dielectric paste at least in 1 st surface of any one, it 
arranges insulation board whichpossesses thermoplasticity 
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and thermosetting, At same time surface where first metal foil 
of insulation board opposesopposing to surface which differs, 
laminate pressurizing and hearing three of first metal foil, 
insulation board, and second metal foil where step c these 
which arrange I st surface side of second metal foil are 
arranged and it unifies and step D whichforms both surfaces 
circuit board it possesses step which patterning does first 
metal foil and/or second metal foil of both surfaces circuit 
board which was formed. 



Claims 
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[Claim(s)] 
[Claim I] 

step 0 which respectively coating fabric does resistive paste 
and/or dielectric paste in 1 st surface and at least 
aforementioned 1 st surface of any one of the metal foil of 
first and second which possesses second surface 

Opposing to aforementioned 1 st surface of aforementioned 
first metal foil, itarranges insulation board which possesses 
thermoplasticity and thermosetting, At same time surface 
where aforementioned first metal foil of theaforementioned 
insulation board opposes opposing to surface which 
differs,step 0 description above which arranges 
aforementioned 1 st surface side of aforementioned second 
metal foil laminate pressurizing and heating three of first 
metal foil; insulation board* and second metal foil which 
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are arranged and step Q which itunifies and forms both 
surfaces circuit board 

manufacturing methodo of circuit board which description 
above step which the patterning does aforementioned first 
metal foil and/or aforementioned second metal foil of both 
surfaces circuit board which was formed is possessed makes 
feature, has passive element 

[Claim 2] 

step which almost forms electrical conductivity bump of 
conical shape in theaforementioned 1 st surface of 
aforementioned first metal foil furthermore ispossessed, 

manufacturing methodo of circuit board which it stated in 
Claim 1 which descriptionabove electrical conductivity bump 
which was formed penetrating aforementioned insulation 
board,in order for electrical contact to aforementioned second 
metal foil to establish, youcan do, aforementioned step which 
forms both surfaces circuit board and, make feature has 
passive element 

. [Claim 3] 

manufacturing methodo of circuit board which it stated' in" 
Claim 1 to which theaforementioned step which patterning 
does aforementioned first metal foil and/or aforementioned 
second metal foil includes formation of loop antenna which 
becomes loop shape and depending upon inductor and/or 
pattern which becomes coil depending upon pattern makes 
feature, has passive element 

[Claim 4] 

manufacturing methodo of circuit board where it used first 
metal foil and/or second metal foil which theaforementioned 
patterning is done as electrode and step which the trimming 
does resistor which was formed from aforementioned resistive 
paste furthermore it is possessed it stated in Claim 1 which 
ismade feature, has passive element 

[Claim 5] 

manufacturing methodo of circuit board which stated in 
Claim 1 which theaforementioned step which coating fabric 
does resistive paste and/or dielectric paste, includes step 
which removes edge after coating fabric arid makes feature,' 
has passive element 

[Claim 6] 

stepo which almost forms electrical conductivity bump of 
conical shape in 1 st surface and theaforementioned 1 st 
surface of metal foil of third which possesses the second 
surface 

Opposing to aforementioned 1 st surface of metal foil of 
theaforementioned third, surface which arranges second 
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insulation board whichpossesses thermoplasticity and 
thermosetting, at same time opposes to the metal foil of 
aforementioned third of aforementioned second insulation 
board opposingto surface which differs, step c which 
arranges theaforementioned first metal foil side of 
aforementioned both surfaces circuit board 

Description above laminate pressurizing and heating metal 
foil* second insulation board * of the third which is 
arranged and and three of aforementioned both surfaces 
circuit board,aforementioned electrical conductivity bump 
which was formed to metal foil of theaforementioned third 
penetrating aforementioned second insulation board, in 
orderfor electrical contact to aforementioned first metal foil to 
establish, step e which it unifies and forms 3 layers circuit 
board 

manufacturing methodo of circuit board which description 
above step which the patterning does metal foil of 
aforementioned third of 3 layers circuit board which 
wereformed furthermore is possessed stated in Claim 1 which 
ismade feature, has passive element 

[Claim 7] " : " r 

stepo which coating fabric does resistive paste and/or 
dielectric paste in 1 st surface and theaforementioned 1 st 
surface of metal foil of third which possesses the second 
surface 

stepo which almost forms electrical conductivity bump of 
conical shape in theaforementioned 1 st surface of metal foil 
of aforementioned third 

Opposing to aforementioned 1 st surface of metal foil of 
theaforementioned third, surface which arranges second 
insulation board whichpossesses thermoplasticity and 
thermosetting, at same time opposes to the metal foil of 
aforementioned third of aforementioned second insulation 
board opposingto surface which differs, step D which 
arranges first metal foil sideof aforementioned both surfaces 
circuit board 

Description above laminate pressurizing and heating metal 
foil, second insulation board „ of the third which is 
arranged and and three of aforementioned both surfaces 
circuit board,aforementioned* electrical conductivity bump 
which was formed to metal foil of theaforementioned third 
penetrating aforementioned second insulation board, in 
orderfor electrical contact to aforementioned first metal foil to 
establish, stepo which it unifies and forms 3 layers circuit 
board 

manufacturing methodo of circuit board which description 
above step which the patterning does metal foil of 
aforementioned third of 3 layers circuit board which 
wereformed furthermore is possessed stated in Claim 1 which 
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ismade feature, has passive element 
[Claim 8] 

Description above step c which almost forms electrical 
conductivity bump of conical shape in aforementioned second 
surface of aforementioned second metal foil of both surfaces 
circuit board which was formed 

Opposing to side where aforementioned electrical 
conductivity bump of theaforementioned both surfaces circuit 
board was formed, surface which arranges second insulation 
board which possesses thermoplasticity and thermosetting, at 
same time opposes toaforementioned both surfaces circuit 
board of aforementioned second insulation board opposing to 
thesurface which differs, step Q which arranges metal foil of 
the third 

Description above laminate pressurizing and heating three of 
the metal foil of both surfaces circuit board, second 
insulation board, and third which are arranged and, 
theaforementioned electrical conductivity bump which was 
formed to aforementioned both surfaces circuit board 
penetrating aforementioned second insulatidn ; board; order 
for electrical contact to the metal foil of aforementioned third 
to establish, step 0 which itunifles and forms 3 layers circuit 
board 

manufacturing method e of circuit board which description 
above step which the patterning does metal foil of 
aforementioned third of 3 layers circuit board which 
wereformed furthermore is possessed stated in Claim 1 which 
ismade feature, has passive element 

[Claim 9] 

stepo which coating fabric does resistive paste and/or 
dielectric paste in 1 st surface and theaforementioned 1 st 
surface of metal foil of third which possesses the second 
surface 

Description above step 0 which almost forms electrical 
conductivity bump of conical shape in aforementioned second 
surface of aforementioned second metal foil of both surfaces 
circuit board which was formed 

, Opposing to side where aforementioned electrical 
conductivity bump of theaforementioned both surfaces circuit 
board was formed, surface which arranges second insulation 
board which possesses thermoplasticity and thermosetting, at 
same time opposes toaforementioned both surfaces circuit 
board of aforementioned second insulation board opposing to 
thesurface which differs, step 0 which arranges 
aforementioned 1 st surface side of metal foil of 
•aforementioned third 

Description above laminate pressurizing and heating three of 
the metal foil of both surfaces circuit board, second 
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insulation boards and third which are arranged and, 
theaforementioned electrical conductivity bump which was 
formed to aforementioned both surfaces circuit board 
penetrating aforementioned second insulation board, in order 
for electrical contact to the metal foil of aforementioned third 
to establish, step 0 which itunifles and forms 3 layers circuit 
board 

manufacturing method 0 of circuit board which description 
above step which the patterning does metal foil of 
aforementioned third of 3 layers circuit board which 
wereformed furthermore is possessed stated in Claim 1 which 
ismade feature, has passive element 

[Claim 10] 

manufacturing method 0 of circuit board which it stated in 
any one claim of Claim 6. 7. 8, 9 towhich aforementioned 
step which patterning does metal foil of theaforementioned 
third includes formation of loop antenna which becomes loop 
shape and depending upon inductor and/or pattern which 
becomes coil depending upon pattern makes feature has 
„ passive element 

[Claim 11] 

manufacturing method e of circuit board which Claim 7 
which aforementioned step which coating fabric does resistive 
paste and/or dielectric paste in aforementioned 1 st surface of 
metal foil of aforementioned third, includes step 
whichremoves edge after coating fabric and makes feature 
orstated in 9, has passive element 

[Claim 12] 

stepo which almost forms electrical conductivity bump of 
conical shape in 1 st surface and theaforementioned 1 st 
surface of metal foil of third which possesses the second 
surface 

Description above step D which almost forms second 
electrical conductivity bump of conical shape in 
aforementioned second surface of aforementioned second 
metal foil of both surfaces circuit board which was formed 

Opposing to aforementioned 1 st surface of metal foil of 
theaforementioned third, it arranges second insulation board 
which possesses thermopiasticity and thermosetting, surface 
where metal foil of aforementioned third of aforementioned 
second insulation board opposes opposing to surface 
whichdiffers, it arranges first metal foil side of 
aforementioned both surfaces circuit board, Opposing to side 
where aforementioned second electrical conductivity bump of 
theaforementioned both surfaces circuit board was formed, 
surface which arranges insulation board of third which 
possesses thermopiasticity and thermosetting, at same 
timeopposes to aforementioned both surfaces circuit board of 
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insulation board of aforementioned third opposing to surface 
which differs, step 0 which arranges metal foil of 4 th 

Description above laminate pressurizing and heating 
insulation board, of the metal foil, second insulation 
board, both surfaces circuit board, third of third which is 
arranged and and five people of metal foil of 4 th, 
Aforementioned electrical conductivity bump which was 
formed to metal foil of theaforementioned third penetrating 
aforementioned second insulation board, in orderfor electrical 
contact to aforementioned first metal foil to establish and 
theaforementioned second electrical conductivity bump which 
was formed to aforementioned both surfaces circuit board 
penetrating insulation board of aforementioned third, in order 
. for the electrical contact to metal foil of aforementioned 4 th 
to establish, the step e which it unifies and forms 4 layers 
circuit board 

manufacturing methodo of circuit board which description 
above step which the patterning does metal foil of 
aforementioned third and/or 4th of 4 layers circuit board 
which wereformed furthermore is possessed stated in Claim 1 
which ismade feature, has passive element_ 

[Claim 13] 

step 0 which respectively coating fabric does resistive paste 
and/or dielectric paste in 1 st surface and at least 
aforementioned 1 st surface of any one of the metal foil of 3 
rd and 4th which possess second surface 

stepo which almost forms electrical conductivity bump of 
conical shape in theaforementioned 1 st surface of metal foil 
of aforementioned third 

Description above step e which almost forms second 
electrical conductivity bump of conical shape in 
aforementioned second surface of aforementioned second 
metal foil of both surfaces circuit board which was formed 

Opposing to aforementioned 1 st surface of metal foil of 
theaforementioned third, it arranges second insulation board 
which possesses therrnoplasticity and thermosetting, surface 
where metal foil of aforementioned third of aforementioned 
second insulation board opposes opposing to surface 
whichdiffers, it arranges first metal foil side of 
aforementioned both surfaces circuit board, Opposing to side 
where aforementioned second electrical conductivity bump of 
theaforementioned both surfaces circuit board was formed, 
surface which arranges insulation board of third which 
possesses therrnoplasticity and thermosetting, at same 
timeopposes to aforementioned both surfaces circuit board of 
insulation board of aforementioned third opposing to surface 
which differs, step G which arrangesaforementioned 1 st 
surface side of metal foil of 4 th 
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Description above laminate pressurizing and heating 
insulation board, of the metal foiL second insulation 
board, both surfaces circuit board, third of third which is 
arranged and and five people of metal foil of 4 th, 
Aforementioned electrical conductivity bump which was 
formed to metal foil of theaforementioned third penetrating 
aforementioned second insulation board, in orderfor electrical 
contact to aforementioned first metal foil to establish and 
theaforementioned second electrical conductivity bump which 
was formed to aforementioned both surfaces circuit board 
penetrating insulation board of aforementioned third, in order 
for the electrical contact to metal foil of aforementioned 4 th 
to establish, the step G which it unifies and forms 4 layers 
circuit board 

manufacturing methodo of circuit board which description 
above step which the patterning does metal foil of 
aforementioned third and/or 4th of 4 layers circuit board 
which wereformed furthermore is possessed stated in Claim 1 
which ismade feature, has passive element 

[Claim 14] 

manufacturing methodo of circuit board which it stated in 
Claim 12 or 13 to which theaforementioned step which 
patterning does metal foil of theaforementioned third and/or 
4th includes formation of loop antenna which becomes loop 
shape and depending upon inductor and/or pattern which 
becomes coil depending upon pattern makes feature, has 
passive element 

[Claim 15] 

manufacturing methodo of circuit board which stated in 
Claim 13 which theaforementioned step which coating fabric 
does resistive paste and/or dielectric paste at leastin 
aforementioned 1 st surface of any one of metal foil of 
theaforementioned 3 rd and 4th, includes step which removes 
edge after coating fabric and makes feature, has passive 
element 

[Claim 16] 

stepo which almost forms electrical conductivity bump of 
conical shape on resistor whererespectively 1 st surface and 
metal foil of first and second which possesses the second - 
surface at least step 0 aforementioned coating fabric which 
thecoating fabric does resistive paste in aforementioned 1 st 
surface of theaforementioned first metal foil were formed 
from resistive paste which is done 

Opposing to aforementioned 1 st surface of aforementioned 
first metal foil, itarranges insulation board which possesses 
thermoplasticity and thermosetting, thesurface where at same 
time aforementioned first metal foil of theaforementioned 
insulation board opposes opposing to surface which 
differs,step 0 which arranges aforementioned 1 st surface of 
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theaforementioned second metal foil 

Description above laminate pressurizing and heating three of 
the first metal foik insulation board, and second metal foil 
which are arranged and, description above the electrical 
conductivity bump which was formed penetrating 
aforementioned insulation board, in orderfor electrical contact 
and/or derived thermal contact to aforementioned second 
metal foil toestablish, step e which it unifies and forms both 
surfaces circuit board 

manufacturing method*, of circuit board which description 
above aforementioned first metal foil of both surfaces circuit 
board which was formed and step which patterning 
doesaforementioned second metal foil are possessed make 
feature, have the passive element 

[Claim 17] 

stepo which respectively coating fabric does dielectric paste 
in 1 st surface and at least aforementioned 1 st surface of 
aforementioned second metal foil of metal foil of first and 
second which possesses second surface 

In order on dielectric paste which aforementioned coaling 
fabric is doneimplication and this dielectric paste to reach also 
on aforementioned 1 st surface which coating fabric is done, 
step 0 which coating fabric does electrically conductive paste 

Opposing to aforementioned 1 st surface of aforementioned 
first metal foil, itarranges insulation board which possesses 
thermoplasticity and thermosetting, thesurface where at same 
time aforementioned first metal foil of theaforementioned 
insulation board opposes opposing to surface which 
differs,step„ which arranges aforementioned 1 st surface of 
theaforementioned second metal foil 

Description above laminate pressurizing and heating three of 
the first metal foik insulation board* and second metal foil 
which are arranged and step e which it unifiesand forms both 
surfaces circuit board 

manufacturing method,, of circuit board which description 
above step which the patterning does of both surfaces circuit 
board which was formed aforementioned second metal foil 
little is possessed makes feature, has passive element 

[Claim 18] 

stepo which respectively coating fabric does dielectric paste 
in 1 st surface and at least aforementioned 1 st surface of 
aforementioned second metal foil of metal foil of first and 
second which possesses second surface 

In order on dielectric paste which aforementioned coating 
fabric is doneimplication and this dielectric paste to reach also 
on aforementioned 1 st surface which coating fabric is done, 
step 0 which coating fabric does first electrically conductive 
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paste 

As included on first electrically conductive paste which 
aforementioned coating fabric isdone, step c which coating 
fabric does second dielectric paste 

Including on second dielectric paste which aforementioned 
coating fabric is done,in order this second dielectric paste and, 
at same time not to contact theaforementioned first conductor 
paste even on aforementioned 1 st surface which thecoating 
fabric is done, step e which coating fabric does the second 
conductor paste 

Opposing to aforementioned 1 st surface of aforementioned 
first metal foil, itarranges insulation board which possesses 
thermoplasticity and thermosetting, thesurface where at same 
time aforementioned first metal foil of theaforementioned 
insulation board opposes opposing to surface which 
differs,step 0 which arranges aforementioned 1 st surface of 
theaforementioned second metal foil 

Description above laminate pressurizing and heating three of 
the first metal foik insulation board, and second metal foil 
which are arranged and step 0 which it uriifiesand Tornis both " 
surfaces circuit board 

manufacturing methodo of circuit board which description 
above step which the patterning does of both surfaces circuit 
board which was formed aforementioned second metal foil 
little is possessed makes feature, has passive element 

[Claim 19] 

stepo which almost forms electrical conductivity bump of 
conical shape in theaforementioned 1 st surface of first metal 
foil which possesses aspect of the first and second 

stepo which almost forms being transparent magnetism 
bump of conical shape in aforementioned 1 st surface of 
second metal foil which possesses aspectof first and second 

Opposing to aforementioned 1 st surface of aforementioned 
first metal foil, itarranges insulation board which possesses 
thermoplasticity and thermosetting, thesurface where at same 
time aforementioned first metal foil of theaforementioned 
insulation board opposes opposing to surface which 
oMfTerSjStepo description above which arranges 
aforementioned 1 st surface side of aforementioned second 
metal foil laminate pressurizing and heating three of first 
metal foiK insulation board, and second metal foil which 
are arranged and, Description above electrical conductivity 
bump and being transparent magnetism bump which 
wereformed penetrating aforementioned insulation board, in 
order for contact to metal foil of aforementioned 1 st or 2nd to 
establish, step e whichit unifies and forms both surfaces 
circuit board 
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manufacturing methodo of circuit board which description 
above aforementioned first metal foil of both surfaces circuit, 
board which was formed and step which patterning 
doesaforementioned second metal foil are possessed make 
feature, have the passive element 

[Claim 20] 

step 0 which almost forms second electrical conductivity 
bump of conical shape in 1 st surface and theaforementioned 
1 st surface of metal foil of third which possesses the second 
surface 

stepo which almost forms second being transparent 
magnetism bump of the conical shape in 1 st surface and 
aforementioned 1 st surface of metal foil of 4 th which 
possess second surface 

Description above step 0 which almost forms electrical 
conductivity bump of third of conical shape in 
aforementioned second surface of aforementioned second 
metal foil of both surfaces circuit board which was formed 

Description above step 0 which almost forms being 
transparent magnetism bump of third of conical shape on 
surface of side of theaforementioned first metal foil of both 
surfaces circuit board which was formed 

Opposing to aforementioned 1 st surface of metal foil of 
theaforementioned third, it arranges second insulation board 
which possesses thermoplasticity and thermosetting, surface 
where metal foil of aforementioned third of aforementioned 
second insulation board opposes opposing to surface 
whichdiffers, it arranges first metal foil side of 
aforementioned both surfaces circuit board, Opposing to side 
where electrical conductivity bump of aforementioned third 
ofaforementioned both surfaces circuit board was formed, it 
arranges insulation board of the third which possesses 
thermoplasticity and thermosetting, At same time surface 
which opposes to aforementioned both surfaces circuit board 
of insulation board of aforementioned third opposing to 
surface whichdiffers, step 0 description above which arranges 
aforementioned 1 st surface side of metal foil of 4 th laminate 
pressurizing and heating the insulation board, of metal foil, 
second insulation board, both surfaces circuit board, third 
of third which is arranged and and five peopleof metal foil of 
4 th, second electrical conductivity bump which was formed 
to metal foil of aforementioned third penetrating 
aforementioned second insulation board, in order for electrical 
contact to theaforementioned first metal foil to establish, 
second being transparent magnetism bump which was formed 
to aforementioned both surfaces circuit board penetrating 
theaforementioned second insulation board, way contact to 
metal foil of aforementioned third establishes, electrical 
conductivity bump of third which was formed to 
aforementioned both surfaces circuit board penetrating 
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insulation board of aforementioned third, in order for the 
electrical contact to metal foil of aforementioned 4 th to 
establish, thebeing transparent magnetism bump of third 
which at same time was formedto metal foil of 
aforementioned 4 th penetrating insulation board 
ofaforementioned third, way contact to surface of 
aforementioned second metal foil side ofaforementioned both 
surfaces circuit board establishes, step 0 which it unifies and 
forms 4 layers circuit board 

manufacturing methodo of circuit board which description 
above step which the patterning does metal foil of 
aforementioned 3 rd and 4th of 4 layers circuit board 
whichwere formed furthermore is possessed stated in Claim 
19 which is made feature, has passive element 

[Claim 21] 

Description above step c which forms through hole in both 
surfaces circuit board whichwas formed 

manufacturing methodo of circuit board which description 
above in through hole which wasformed step which is filled 
furthermore is possessed stated thebeing transparent magnetic * 
material in Claim 2 which is madefeature, has passive element 

[Claim 22] 

With manufacturing method of circuit board where 
furthermore it possessed step almost forming electrical 
conductivity bump of conical shape in aforementioned 1 st 
surface ofaforementioned first metal foil, aforementioned step 
which forms the both surfaces circuit board, description above 
electrical conductivity bump which was formed penetrating 
theaforementioned insulation board, in order for electrical 
contact to aforementioned second metal foil to establish, 
stated in Claim 1 which can be done, has the passive element, 

step 0 which almost forms second electrical conductivity 
bump of conical shape in 1 st surface and theaforementioned 
1 st surface of metal foil of third which possesses the second 
surface 

Description above step 0 which almost forms electrical 
conductivity bump of third of conical shape in 
aforementioned second surface of aforementioned second 
metal foil of both surfaces circuit board which was formed 

Opposing to aforementioned 1 st surface of metal foil of 
theaforementioned third, it arranges second insulation board 
which possesses thermoplasticity and thermosetting, surface 
where metal foil of aforementioned third ofaforementioned 
second insulation board opposes opposing to surface 
whichdiffers, it arranges first metal foil side of 
aforementioned both surfaces circuit board, Opposing to side 
where electrical conductivity bump of aforementioned third 
ofaforementioned both surfaces circuit board was formed, 
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surface which arranges the insulation board of third which 
possesses thermoplasticity and thermosetting, at thesame time 
opposes to aforementioned both surfaces circuit board of 
insulation board of theaforementioned third opposing to 
surface which differs, step 0 which arranges metal foil of 4 th 

Description above laminate pressurizing and heating 
insulation board, of the metal foil, second insulation 
board, both surfaces circuit board, third of third which is 
arranged and and five people of metal foil of 4 th, 
Aforementioned second electrical conductivity bump which 
was formed to metal foil of theaforementioned third 
penetrating aforementioned second insulation board, in 
orderfor electrical contact to aforementioned first metal foil to 
establish and electrical conductivity bump of third which was 
formed to aforementioned both surfaces circuit board 
penetrating insulation board of aforementioned third, way 
electrical contact to metal foil ofaforementioned 4 th 
establishes, step 0 description above which it unifies and 
forms 4 layers circuit board the step G which patterning does 
metal foil ofaforementioned 3 rd and 4th of4 layers circuit 
board which were formed 
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manufacturing methodo of circuit board which description 
above step 0 descriptionabove which forms through hole in 4 
layers circuit board which were formed in through hole which 
was formed step which is filled furthermore is possessedstated 
being transparent magnetic material in Claim 1 which is made 
feature, has passive element 

[Claim 23] 

1 st surface and insulation board which possesses second 
surface and, 

In aforementioned 1 st surface and/or aforementioned second 
surface of theaforementioned insulation board, in thickness 
direction ofaforementioned insulation board depression layer 
resistor and/or layer dielectric which is provided and, 

circuit boardo where it is provided respectively in 
aforementioned 1 st surface of aforementioned insulation 
board, and on aforementioned second surface theeach one, 
metallization layer of first and second which possesses 
connection to theaforementioned layer resistor/layer dielectric 
which is provided in aforementioned 1 st surface/ 
aforementioned second surface which corresponds it is 
possessed itmakes feature, has passive element 

[Claim 24] 

electrical conductivity bump which penetrates aforementioned 
insulation board furthermore ispossessed, 

circuit boardo which stated in CIaim23 which metallization ' 
layer of theaforementioned first and second, possesses 
electrical connection to respectiveaforementioned electrical 
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conductivity bump and makes feature, has passive element 
[Claim 25] 

circuit boardo which stated in Claim23 where metallization 
layer of theaforementioned first and second, metallization 
layer of at least one, has loop antenna whichbecomes loop 
shape and depending upon inductor and/or pattern which 
becomes coil depending upon pattern makes feature, has 
passive element 

[Claim 26] 

Touching to aforementioned first metallization layer side of 
aforementioned insulation board,second insulation board 
which is provided and, 

electrical conductivity bump which penetrates aforementioned 
second insulation board and, 

Aforementioned insulating sheet layer of aforementioned 
second insulation board metallization layer of the third which 
is provided on side which differs furthermore ispossessed, 

In thickness direction of aforementioned second insulation 
board depression providingaforementioned first metallization 
layer of aforementioned insulation board, 

circuit boardo which stated in Claim23 which 
aforementioned first and metallization layer of third, 
possesses electrical connection to respectiveaforementioned 
electrical conductivity bump and makes feature, has passive 
element 

[Claim 27] 

On metallization layer side of aforementioned third of 
aforementioned second insulation board,in thickness direction 
of aforementioned second insulation board depression second 
layer resistor and/or second layer dielectric which is provided 
furthermore is possessed, circuit boardo which it statedin 
Claim26 where metallization layer of aforementioned third 
has theconnection to aforementioned second layer 
resistor/second layer dielectric and makes feature, has passive 
element 

[Claim 28] 

circuit boardo which stated in Oaim26 which metallization 
layer of theaforementioned third, possesses loop antenna 
which becomes loop shape anddepending upon inductor 
and/or pattern which becomes coil depending upon the pattern 
makes feature, has passive element 

[Claim 29] 

Touching to aforementioned second metallization layer side 
of aforementioned insulation board,insulation board of third 
which is provided and, 
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second electrical conductivity bump which penetrates 
insulation board of aforementioned third and, 

Aforementioned insulating sheet layer of insulation board of 
aforementioned third the metallization layer of 4 th which are 
provided on side which difTersfurthermore is possessed, 

In thickness direction of insulation board of aforementioned 
third depression providingaforementioned second 
metallization layer of aforementioned insulation board, 

circuit boardo which stated in CIaim26 which metallization 
layer of theaforementioned second and 4 th, possesses 
electrical connection to therespective aforementioned second 
electrical conductivity bump and makes feature, has the 
passive element 

[Claim 30] 

On metallization layer side of aforementioned 4 th of 
insulation board of theaforementioned third, in thickness 
direction of insulation board of theaforementioned third 
depression second layer resistor and/or second layer dielectric 
,. t which is provided furthermoreis possessed,. circuit boardo- -~ •* 
. .which it stated in Claim29 where metallization layer of 
aforementioned 4 th has connection to aforementioned second 
layer resistor/second layer dielectric and makes feature, has 
passive element 

[Claim 31] 

circuit boardo which stated in CIaim29 which metallization 
layer of theaforementioned 4 th, possesses loop antenna 
which becomes loop shape and depending upon inductor 
and/or pattern which becomes coil depending upon pattern 
makes feature, has passive element 

[Claim 32] 

1 st surface and insulation board which possesses second 
surface and, 

In aforementioned second surface of aforementioned 
insulation board, in thickness direction of aforementioned 
insulation board depression layer resistor which isprovided 
and, 

Aforementioned 1 st surface of aforementioned insulation 
board and metallization layer of first and second which is 
respectively provided on aforementioned second surface and, 

circuit boardo where it penetrates aforementioned insulation 
board, theaforementioned layer resistor and electrical 
conductivity bump which electrical connection and/or derived 
thermal isconnected to aforementioned first metallization 
layer it is possessed it makesfeature, has passive element 

[Claim 33] 
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1 st surface and insulation board which possesses second 
surface and, 

In aforementioned second surface of aforementioned 
insulation board, in thickness direction of aforementioned 
insulation board depression layer conductor which isprovided 
and, 

Contacting portion of top of aforementioned layer conductor, 
in thickness direction of aforementioned insulation board 
depression layer dielectric whichis provided and, 

circuit boardo where it is provided on aforementioned 
second surface of theaforementioned insulation board, 
metallization layer which in aforementioned layer conductor 
and layer aforementioned dielectric possesses individual 
connection it ispossessed it makes feature, has passive 
element 

[Claim 34] 

second layer dielectric which is provided under lower face of 
aforementioned layer conductor and, 

-Including under lower face of aforementioned second layer ~ 
dielectric, circuit boardo whereit was provided, second 
conductor which is connected to aforementioned metallization 
layer furthermore it is possessed it stated in Claim 3 3 which 
is made feature, has passive element 

[Claim 35] 



1 st surface and insulation board which 
surface and, 



possesses second 



Aforementioned 1 st surface of aforementioned insulation 
board and metallization layer of first and second which is 
respectively provided on aforementioned second surface and, 

electrical conductivity bump which penetrates aforementioned 
insulation board, electrical connection makesaforementioned 
first metallization layer and aforementioned second 
metallization layer and, 

Being transparent magnetism bump which penetrates 
aforementioned insulation board is possessed, 

As for aforementioned first metallization layer, first pattern 
which surrounds theaforementioned being transparent 
magnetism bump possessing, 

As for aforementioned second metallization layer, second 
pattern which surrounds theaforementioned being transparent 
magnetism bump possessing, 

circuit boardo which has passive element which pattern of 
aforementioned first and second continuity has done with 
aforementioned electrical conductivity bump and makes 
feature 
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[Claim 36] 

second insulation board which is provided on aforementioned 
first metallization layer side of theaforementioned insulation 
board and, 

insulation board of third which is provided on aforementioned 
second metallization layer sideof aforementioned insulation 
board and, 

Aforementioned insulation board of aforementioned second 
insulation board metallization layer of the third which is 
provided in surface side which differs and, 

Aforementioned insulation board of insulation board of 
aforementioned third the metallization layer of 4 th which are 
provided in surface side which differs and, 

second electrical conductivity bump which penetrates 
aforementioned second insulation board, electrical connection 
makes metallization layer of aforementioned first 
metallization layer and aforementioned third and, 

second being transparent magnetism bump which penetrates 
aforementioned second insulation boardarid, " "* 

electrical conductivity bump of third which penetrates 
insulation board of theaforementioned third, electrical 
connection makes metallization layer of aforementioned 
second metallization layer and aforementioned 4 th and, 

Being transparent magnetism bump of third which penetrates 
insulation board ofaforementioned third furthermore is 
possessed, 

In thickness direction ofaforementioned second insulation 
board depression providingaforementioned first metallization 
layer, 

In thickness direction of insulation board ofaforementioned 
third depression providingaforementioned second 
metallization layer, 

Aforementioned being transparent magnetism bump and 
aforementioned second being transparent magnetism bump 
and being transparent magnetism bump of theaforementioned 
third, connecting to series array, it is arranged, 

As for metallization layer of aforementioned third, pattern of 
third which surrounds aforementioned second being 
transparent magnetism bump possessing, 

As for metallization layer of aforementioned 4 th, pattern of 4 
th which surround being transparent magnetism bump of 
aforementioned third possessing, 

Aforementioned first and pattern of third continuity havedone 
with aforementioned second electrical conductivity bump , 

circuit boardo which it stated in Claim 35 which pattern of 
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Specification 
[0001] 
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[0002] 

[ft*0)&ffi] 

R(*8tt«)»0>*!y?ai fla>/J\g 

*tf8t?f?BiStg0> RF(radio frequency: iHJ§;£) 
[0003] 

&mLmizmfiL?t>ztlzi:iWtfLZtiZ >0 
[0004] 



theaforementioned second and 4 th continuity has done with 
electrical conductivity bump ofaforementioned third and 
makes feature, has passive element 

[Claim 37] 

Replacing to being transparent magnetism bump of 
aforementioned beingtransparent magnetism bump* 
aforementioned second being transparent magnetism bump* 
and theaforementioned third, circuit boardo which pillar 
which penetrates the insulation board ofaforementioned 
insulation board* aforementioned second insulation board, 
and theaforementioned third, possesses being transparent 
magnetic material is possessed stated in Claim 36 which is 
made feature, has passive element 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

. It regards manufacturing method of circuit board where this 
invention relates to manufacturing method of circuit board 
which has passive element, and circuit board which has 
passive element especially, possesses suitability in property 
improvement of passive element, has the passive element and 
circuit board which has passive element 

[0002] 

[Prior Art] 

Attendant upon miniaturization* weight reduction* making 
thin etc of portable electronic equipment, L (inductor, coil ), 
C (capacitor* capacitor ),miniaturization of R (resistor ) or 
other chip part has been advanced. 

In addition, pad, to composite part item also technology 
which isconverted has been developed C and Lor other 
passive component in metallized substrate of one. 

Unification of this kind of metallized substrate is done 
actively with especially multilayer ceramic substrate , etc is 
adopted for RF (radio frequency: high frequency ) module of 
for example portable telephone. 

[0003] 

multilayer ceramic substrate, just necessary number of layers 
prepares greensheet (ceramic material seat before calcining) 
where the electrode pattern of coil pattern and capacitor is 
formed by printing for example thick film conductive paste 
laminates these with predetermined order and thermobonding 
does and is drawn up bycalcining simultaneously. 

[0004] 
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In addition, furthermore, you prepare seat of plural where the 
dielectric constant differs, make and adjusting to 
characteristic of passive component which ispacked seat it is 
selected you are done . 

This, in ceramic material of layer which forms inductor, self 
resonant frequency to behigh greensheet of low dielectric 
constant which can guarantee taking and the high Q, is 
something which greensheet where dielectric constant is high 
eachselects in layer which forms capacitor. 

With this kind of combination, from it makes highly 
functional LCcomposite part item and ispacked it is possible . 
[0005] 

[Problems to be Solved by the Invention] 

These technology are example which in each case uses 
ceramic for the metallized substrate material. 

But, here, expecting case where operating frequency of 
RFcircuit which isused for portable telephone reaches to 1 0 - 
20 GHz in future, what ittries to be able to use organic resin 
• ' where dielectric constant is lower as the substrate jnateriaX isl 
thought that importance is high in product cost or other point 

With present state, when organic resin where dielectric 
constant is low in comparisonwith ceramic is done substrate 
material (interlayer insulating layer ) with, capacitor or other 
passive element is made in the internal to similar to multilayer 
ceramic substrate and when being packed, you can think the 
possibility where surface area as element does not become 
large and/or cannotacquire desired characteristic. 

[0006] 

In addition, like below there is a reported example in those 
which are named the hybrid laminated substrate. 

namely, first, it makes and it draws up substrate material 
which mixes the dielectric and magnet in organic polymeric 
material according to characteristic of passive element which 
is packed. 

etching doing this substrate material, it is something where it 
forms capacitor layerand coil layer which patterning are done, 
laminates these with the predetermined order and makes 
hybrid laminated substrate. 

[0007] 

But, with this technique, there is a possibility where substrate 
which multilayering is done curves depending upon 
difference of thermal expansion factor or other characteristic 
between substrate material. 

In addition, only passive element of 1 kind which is 
specialized at eachlayer because it cannot form', degrees of 
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freedom of passive element arrangement design is low, 
because there is a tendency where number of layers increases 
as the entirety it is unsuitable to miniaturization . 

[0008] 

In addition, sequential printing resistive paste, dielectric 
paste, electrically conductive paste as another multilayer 
organic resin substrate, there arealso some which make R and 
C and L and arepacked. 

But in this case as for paste which can be used, because with 
thelow temperature thermal processing it is limited in those of 
kind which can becompleted as insulating layer with heat 
resistance temperature of organic resin which is used, youcan 
think case where desired characteristic is not acquired as 
passive element 

[0009] 

As for this invention, considering status which was inscribed, 
it issomething which it is possible. 

namely, this invention offers circuit board which has that kind 
of passive element of manufacturing method; off circuit " 
board which has passive element which possesses 
characteristic which isimproved makes objective. 

[0010] 

[Means to Solve the Problems] 

In order to solve above-mentioned problem, manufacturing 
method of circuit board which relates to this invention, has 
passive element opposing to theaforementioned 1 st surface of 
stepo aforementioned first metal foil whererespectively 1 st 
surface and metal foil of first and second which possesses the 
second surface coating fabric do resistive paste and/or 
dielectric paste at least in aforementioned 1 st surface of any 
one, arranges insulation board which possesses 
thermoplasticity and thermosetting, At same time surface 
where aforementioned first metal foil of theaforementioned 
insulation board opposes opposing to surface which 
differs,step e description above which arranges 
aforementioned 1 st surface side of aforementioned second 
metal foil laminate pressurizing and heating three of first 
m^tal foiK insulation board, and second metal foil which 
are arranged and it unifies and the step e description above 
which forms both surfaces circuit board aforementioned first 
metal foil and/or aforementioned second metal foil of both 
surfaces circuit board which was formed patterning it does 
step is possessed makes feature. 

[0011] 

namely, resistive paste and dielectric paste are applied on 
metal foil. 
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[0013] 



Depending, heat resistance temperature of insulation board it 
does thermal processing or other treatment (for example 
drying, calcining and thermal curing etc) ofthese paste, in 
unrelated, it is possible . 

And, this way because metal foil which possesses resistor and 
the dielectric which for example thermal processing are done 
is done insulation board and lamination, the circuit board 
which has passive element where characteristic is superior can 
be acquired. 

[0012] 

In addition, it relates to this invention, difference, as for 
manufacturing method of circuit board which has passive 
element, Respectively opposing to aforementioned 1 st 
surface of step 0 aforementioned first metal foil which almost 
forms electrical conductivity bump of conical shape on the 
resistor where 1 st surface and metal foil of first and second 
which possesses the second surface at least step 0 
aforementioned coating fabric which thecoating fabric does 
resistive paste in aforementioned 1 st surface of 
theaforementioned first metal foil .were formed from resistive, 
paste which is done, the thermoplasticity and thermosetting it 
possesses insulation board is arranged, surface where at same 
time theaforementioned first metal foil of aforementioned 
insulation board opposes opposing tosurface which differs, 
step 0 description above which arrangesaforementioned 1 st ! 
surface of aforementioned second metal foil laminate 
pressurizing and heating three of first metal foil, insulation 
boards and second metal foil whichare arranged and, 
Description above electrical conductivity bump which was 
formed penetrating theaforementioned insulation board, in 
order for electrical contact and/or derived thermal contact to 
theaforementioned second metal foil to establish, it unifies 
and step 0 description above which forms both surfaces 
circuit board aforementioned first metal foil of both surfaces 
circuit board which was formed and step which patterning 
does theaforementioned second metal foil it is possessed it 
makes feature. 

[0013] 

namely, resistive paste is applied on metal foil. 

Depending, heat resistance temperature of insulation board it 
does thermal processing or other treatment (for example 
drying, calcining and thermal curing etc) ofthis paste, in 
unrelated, it is possible . 

And, this way because metal foil which possesses paste 
(resistor ) which the for example thermal processing is done is 
done insulation board and lamination, circuit board which has 
the passive element (In this case resistor ) where characteristic 
is superior can be acquired. 
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[0014] 

In addition, in this case, furthermore, electrical contact/ 
derived thermal contactwith resistor which coating formation 
is done it becomes constitutionwhich electrical conductivity 
bump does directly. 

Depending, evading contact with resistor and metal foil, you 
pullout conductor from resistor, it is possible , metal whichis 
used for metal foil (for example copper ) with it can use also 
resistive paste where the compatibility is bad. 

Furthermore expanding range of choices of resistive paste 
which can be used forreason, it can acquire circuit board 
which has passive element where characteristic is superior. 

In addition, electrical conductivity bump resistor by fact that 
derived thermal contact is done, can also provide heat sink in 
back side (Surface where resistor exists opposite surface ) of 
the for example insulation board. 

[0015] 

In addition, it relates to this invention, furthermore difference, 
asfor manufacturing method of circuit board which' has "* ' l'~ 
passive element, Respectively in order step c aforementioned 
coating fabric which thecoating fabric does dielectric paste in 
1 st surface and at least theaforementioned 1 st surface of 
aforementioned second metal foil of metal foil of the first and 
second which possesses second surface on dielectric paste 
which is done implicationand this dielectric paste to reach 
also on aforementioned 1 st surface which thecoating fabric is 
done electrically conductive paste coating fabric it does 
Opposing to aforementioned 1 st surface of step c 
aforementioned first metal foil, it arranges insulation board 
which possesses thermoplasticity and thermosetting, At same 
time surface where aforementioned first metal foil of 
theaforementioned insulation board opposes opposing to 
surface which differs,step 0 description above which arranges 
aforementioned 1 st surface of aforementioned second metal 
foil laminate pressurizing and heating three of first metal 
foiL insulation board, and second metal foil which are 
arranged and it unifies and the step e description above which 
forms both surfaces circuit board to be little 
theaforementioned second metal foil of both surfaces circuit 
board which was formed patterning it does step is possessed 
makes feature. 

[0016] 

namely, dielectric paste is applied on metal foil. 

Depending, heat resistance temperature of insulation board it 
does thermal processing or other treatment (for example 
drying, calcining and thermal curing etc) ofthis paste, in 
unrelated, it is possible . 
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And, this way because metal foil which possesses paste 
(dielectric ) which the for example thermal processing is done 
is done insulation board and lamination, circuit board which 
has the passive element (In this case capacitor ) where 
characteristic is superior can be acquired. 

[0017] 

In addition, in this case, furthermore, dielectric is made 
theconstitution which with conductor and metal foil which are 
formed from electrically conductive paste is put between, it is 
possible , capacitor of the so-called parallel flat plate type is 
formed. 

Because of this, capacitor of high capacity can be formed. 
[0018] 

In addition, it relates to this invention, furthermore difference, 
as for manufacturing method of circuit board which has 
passive element, Respectively in order step Q aforementioned 
coating fabric which thecoating fabric does dielectric paste in 
. 1 st surface and.at least theaforementioned- 1 . st surfaceof 
. aforementioned second metal foil of metal foil of the first and 
second which possesses second surface on dielectric paste 
which is done implicationand this dielectric paste to reach 
also on aforementioned 1 st surface which thecoating fabric is 
done first electrically conductive paste coating fabric it does 
As included on first electrically conductive paste which step D 
aforementioned coating fabric is done, step Q aforementioned 
coating fabric which second dielectric paste thecoating fabric 
is done including on second dielectric paste which is done, 
this second dielectric paste coating fabric even on 
aforementioned 1 st surface which is doneand, At same time 
in order not to contact aforementioned first conductor 
paste,opposing to aforementioned 1 st surface of step D 
aforementioned first metal foil which second conductor paste 
coating fabric is done, it arranges insulation board which 
possesses thermoplasticity and thermosetting, At same time 
surface where aforementioned first metal foil of 
theaforementioned insulation board opposes opposing to 
surface which differs,step 0 description above which arranges 
aforementioned 1 st surface of aforementioned second metal 
foil laminate pressurizing and heating three of first metal 
foik insulation board, and second metal foil which are 
arranged and it unifies and the step 0 description above which 
forms both surfaces circuit board to be little 
theaforementioned second metal foil of both surfaces circuit 
board which was formed patterning it does step is possessed 
makes feature. 

[0019] 

namely, dielectric paste and electrically conductive paste are 
applied on metal foil. 



Page 26 Paterra Instant MT Machine Translation 



JP2003092460A 



2003-3-28 



w*im®. mat. mwituif)it. mmmo 
&<dt\ ft&omtitzgmm+izomsizit 

[0020] 

»«(*£*£JBfc*4C£fZcfcy*&lzj»S» 

[0021] 

1 fe cfcixar 2 a>Bi£*-r*w 2 otitome 
j£-r<5xg<t. friHrn 1 tf>&jgs<DffriESg 1 00 

®^WffilLT^pIMtt^oS»?l>(b14^^-r4 
fefME&EEU A^ofrfiBI6««<DHrlHX 1 CD 

e s 2 a>«Hfia>«rex 1 <dM£esiT6 
mmfy<>?tmwimtt*mLTmM 1 
fc*t;ttE» 2 <$r-^>^-r*x 



Depending, heat resistance temperature of insulation board it 
does thermal processing or other treatment (for example 
drying, calcining and thermal curing etc) ofthese paste, in 
unrelated, it is possible . 

And, this way because metal foil which possesses paste 
(dielectric ) which the for example thermal processing is done 
is done insulation board and lamination, circuit board which 
has the passive element (In this case capacitor ) where 
characteristic is superior can be acquired. 

[0020] 

In addition, in this case, furthermore, with conductor and 
metal foil which are formed from electrically conductive paste 
putting between dielectric, at sametime when with conductor 
and conductor which is formed from second electrically 
conductive paste it puts between second dielectric, it 
constitutes, it is possible , the multilayering does capacitor of 
so-called parallel flat plate type and can form. 

Because of this, from capacitor of high capacity can be 
formed. 

Furthermore, furthermore it can designate this kind of 

multilayering capacitor, as the high capacity by multilayering 
doing dielectric and conductor furthermore with with 
dielectric paste and electrically conductive paste. 

[0021] 

In addition, it relates to this invention, furthermore difference, 
as for manufacturing method of circuit board which has 
passive element, Opposing to aforementioned 1 st surface of 
stepo aforementioned first metal foil which in 
aforementioned 1 st surface of first metal foil which 
possessesaspect of first and second almost almost forms being 
transparent magnetism bump of conical shape in 
aforementioned 1 st surface of second metal foil 
whichpossesses aspect of step 0 first and second which forms 
electrical conductivity bump of conical shape,it arranges 
insulation board which possesses thermoplasticity and 
thermosetting, At same time surface where aforementioned 
first metal foil of theaforementioned insulation board opposes 
opposing to surface which differs,step 0 description above 
which arranges aforementioned 1 st surface side of 
aforementioned second metal foil laminate pressurizing and 
heating three of first metal foiU insulation board* and 
second metal foil which are arranged and, Description above 
electrical conductivity bump and being transparent magnetism 
bump which wereformed penetrating aforementioned 
insulation board, in order for contact to metal foil of 
aforementioned 1 st or 2nd to establish, it unifies and step 0 
description above which forms both surfaces circuit board 
aforementioned first metal foil of both surfaces circuit board 
which was formed and step which patterning 
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doesaforementioned second metal foil it is possessed it makes 
feature. 

[0022] 

namely, electrical conductivity bump and being transparent 
magnetism bump are formed on metal foil. 

Depending, heat resistance temperature of insulation board it 
does thermal processing or other treatment (for example 
drying, calcining and thermal curing etc) ofthese bump, in 
unrelated, it is possible . 

And, this way because metal foil which possesses bump 
which the for example thermal processing is done is done 
insulation board and lamination, circuit board which has the 
passive element (In this case inductor ) where characteristic is 
superior can be acquired. 

[0023] 

In addition, in this case, furthermore, inductor of spiral 
.winding whichdesignates being transparent magnetism bump 
as core with these electrical connection ,can be formed with 
" patterning and electrical conductivity bumpTof metal layer of " 
first and second. [ 

Therefore, as inductance, it can produce also, larger ones. 
[0024] 

In addition, as for circuit board which relates to this invention, 
has the passive element, in aforementioned 1 st surface and/or 
aforementioned second surface of 1 st surface and insulation 
board and aforementioned insulation board which possess 
second surface , in thickness direction of aforementioned 
insulation board depression to berespectively provided in 
aforementioned 1 st surface of layer resistor and/or layer 
dielectric andaforementioned insulation board which are 
provided and on aforementioned second surface, each one, 
metallization layer of first and second which possesses 
connection to theaforementioned layer resistor/layer dielectric 
which is provided in aforementioned 1 st surface/ 
aforementioned second surface which corresponds is 
possessed makesfeature. 

[0025] 

In addition, it relates to this invention, difference, as for 
circuit board which has passive element, in aforementioned 
second surface of 1 st surface and the insulation board and 
aforementioned insulation board which possess second 
surface , in thickness direction of aforementioned insulation 
board depression aforementioned 1 st surface of layer resistor 
and aforementioned insulation board which are provided and 
metallization layer and aforementioned insulation board of 
first and second which isrespectively provided on 
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aforementioned second surface are penetrated, 
Aforementioned layer resistor and electrical conductivity 
bump which electrical connection and/or derived thermal is 
connected to aforementioned first metallization layer are 
possessed makefeature. 

[0026] 

In addition, it relates to this invention, furthermore difference, 
as for circuit board which has passive element, in 
aforementioned second surface of 1 st surface and insulation 
board and aforementioned insulation board which possess 
second surface , in thickness direction of aforementioned 
insulation board depression contacting theportion of top of 
layer conductor and aforementioned layer conductor whichare 
provided, in thickness direction of aforementioned insulation 
board depression layer dielectric which is provided and, It is 
provided on aforementioned second surface of 
aforementioned insulation board, metallization layer which in 
aforementioned layer conductor and layer aforementioned 
dielectric possesses individual connection it is possessed it 
makes feature. 

[0027] 

In addition, it relates to this invention, furthermore difference, 
as for circuit board which has passive element, 
aforementioned 1 st surface of 1 st surface and insulation 
board and aforementioned insulation board which possess 
second surface and electrical conductivity bump which 
metallization layer and aforementioned insulation board of 
first and second which is respectively provided on 
aforementioned second surface penetrates,electrical 
connection makes aforementioned first metallization layer and 
aforementioned second metallization layer and, Being 
transparent magnetism bump which penetrates 
aforementioned insulation board is possessed, aforementioned 
first metallization layer has first pattern which 
surroundsaforementioned being transparent magnetism bump, 
aforementioned second metallization layer has second pattern 
which surrounds aforementioned being transparent magnetism 
bump, pattern of aforementioned first and second continuity 
has done withaforementioned electrical conductivity bump , it 
makes feature, 

[0028] 

These circuit board are circuit board which can be produced 
by each manufacturing method which isexpressed at 
description above. 

[0029] 

[Embodiment of the Invention] 

manufacturing method which relates to this invention, 
furthermore possesses step which almost forms electrical 
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conductivity bump of conical shape in aforementioned 1 st 
surface of aforementioned first metal foil as embodiment, 
description above the electrical conductivity bump which was 
formed penetrating aforementioned insulation board, in 
orderfor electrical contact to aforementioned second metal 
foil to establish, can do theaforementioned step which forms 
both surfaces circuit board 

Being something which does electrical connection between 
metallization layer of both surfaces with electrical 
conductivity bump, reducing number of steps, both surfaces 
metallization layer continuity circuit board becomes simply 
the producible. 

[0030] 

In addition, aforementioned step which patterning does 
theaforementioned first metal foil and/or aforementioned 
second metal foil in embodiment of manufacturing method 
which relates to this invention, includes formation of loop 
antenna whichbecomes loop shape depending upon inductor 
and/or pattern which becomes coil depending upon pattern . 

It is something which forms inductor and loop antenna with 
patterning of metal foil 

[0031] 

In addition, manufacturing method which relates to this 
invention uses first metal foil and/or second metal foil 
whichaforementioned patterning is done as electrode and 
furthermorepossesses step which trirnming does resistor 
which was formedfrom aforementioned resistive paste. 

Because electrode is formed to resistor by patterning , because 
of the resistance measurement utilizing this, it is something 
which trimming is done as the resistor. 

[0032] 

In addition, aforementioned step which coating fabric does 
the resistive paste and/or dielectric paste in embodiment of 
manufacturing method which relates to this invention, 
includes step which removes edge after coating fabric. 

Removing disorder of end shape of resistor^ dielectric which 
coating formation isdone, from it is a resistance of high 
precision and something which obtains the capacitor. 

[0033] 

In addition, manufacturing method which relates to this 
invention, opposing to theaforementioned 1 st surface of 
metal foil of step 0 aforementioned third which almost forms 
electrical conductivity bump of conical shape in 1 st surface 
and theaforementioned 1 st surface of metal foil of third 
which possesses the second surface as embodiment, arranges 
second insulation board which possesses thermoplasticity and 
thermosetting, At same time surface which opposes to metal 
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foil of theaforementioned third of aforementioned second 
insulation board opposing to thesurface which differs, step e 
description above which arranges theaforementioned first 
metal foil side of aforementioned both surfaces circuit board 
laminate pressurizing and heating metal folk second 
insulation board, of third which is arranged andand three of 
aforementioned both surfaces circuit board, Aforementioned 
electrical conductivity bump which was formed to metal foil 
of theaforementioned third penetrating aforementioned 
second insulation board, in orderfor electrical contact to 
aforementioned first metal foil to establish, it unifies and 
stepo description above which forms 3 layers circuit board 
furthermore itpossesses step which patterning does metal foil 
of theaforementioned third of 3 layers circuit board which 
were formed. 

[0034] 

Using both surfaces circuit board for material, it is something 
which does interlayer connection of metallization layer of 3 rd 
furthermore with electrical conductivity bump and produces 3 
layers circuit board. 

' [0035] 

f n addition, as for manufacturing method which relates to this 
invention, as the embodiment, Opposing to aforementioned 1 
st surface of metal foil of step c aforementioned third which 
almost forms electrical conductivity bump of conical shape in 
theaforementioned 1 st surface of metal foil of step c 
aforementioned third which coating fabric does resistive paste 
and/or dielectric paste in 1 st surface and theaforementioned 1 
st surface of metal foil of third which possesses the second 
surface, it arranges second insulation board which possesses 
thermoplasticity and thermosetting, At same time surface 
which opposes to metal foil of theaforementioned third of 
aforementioned second insulation board opposing to 
thesurface which differs, step 0 description above which 
arranges the first metal foil side of aforementioned both 
surfaces circuit board laminate pressurizing and heating metal 
folk second insulation board, of third which is arranged 
and and three of theaforementioned both surfaces circuit 
board, Aforementioned electrical conductivity bump which 
was formed to metal foil of theaforementioned third 
penetrating aforementioned second insulation board, in 
orderfor electrical contact to aforementioned first metal foil to 
establish, it unifies and step 0 description above which forms 
3 layers circuit board furthermore itpossesses step which 
patterning does metal foil of theaforementioned third of 3 
layers circuit board which were formed. 

[0036] 

It is something which this, using both surfaces circuit board 
for material, does the interlayer connection furthermore with 
metallization layer and electrical conductivity bump of 3 rd 
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and produces3 layers circuit board. 

Here, even with metallization layer of 3 rd it reaches point 
where it canutilize passive element 

[0037] 

In addition, manufacturing method which relates to this 
invention description aboveopposing to side where 
aforementioned electrical conductivity bump of step c 
aforementioned both surfaces circuit board which almost 
forms electrical conductivity bump of conical shape in 
theaforementioned second surface of aforementioned second 
metal foil of both surfaces circuit board which was formed 
was formed as embodiment, arranges second insulation board 
which possesses thermoplasticity and thermosetting, At same 
time surface which opposes to aforementioned both surfaces 
circuit board of aforementioned second insulation board 
opposing to surface which differs, the step c description 
above which arranges metal foil of third laminate pressurizing 
and heating three of metal foil of both surfaces circuit board, 
second insulation board, and the third which are arranged 
and, Aforementioned electrical conductivity- bump-which was — 
formed to aforementioned both surfaces circuit board 
penetrating aforementioned second insulation board, in order 
for electrical contact to the metal foil of aforementioned third 
to establish, it unifies and the step Q description above which 
forms 3 layers circuit board furthermore it possesses step 
which patterning does metal foil of aforementioned third of 3 
layers circuit board which were formed. 

[0038] 

It is something which this, using both surfaces circuit board 
for material, does the interlayer connection of metallization 
layer of 3 rd furthermore with electrical conductivity bump 
and produces3 layers circuit board. 

[0039] 

In addition, as for manufacturing method which relates to this 
invention, as the embodiment, step 0 description above which 
coating fabric does resistive paste and/or dielectric paste inl 
st surface and aforementioned 1 st surface of metal foil of 
third whichpossesses second surface opposing to side where 
aforementioned electrical conductivity bump of step 0 
aforementioned both surfaces circuit board which almost 
forms electrical conductivity bump of conical shape in 
aforementioned second surface of aforementioned second 
metal foil of both surfaces circuit board which was formed 
was formed, it arranges second insulation board 
whichpossesses thermoplasticity and thermosetting, At same 
time surface which opposes to aforementioned both surfaces 
circuit board of aforementioned second insulation board 
opposing to surface which differs, the step, description 
above which arranges aforementioned 1 st surface side of 
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metal foil of aforementioned third laminate pressurizing and 
heating three of metal foil of both surfaces circuit board, 
second insulation board, and third which are arrangedand, 
Aforementioned electrical conductivity bump which was 
formed to aforementioned both surfaces circuit board 
penetrating aforementioned second insulation board, in order 
for electrical contact to the metal foil of aforementioned third 
to establish, it unifies and the step e description above which 
forms 3 layers circuit board furthermore it possesses step 
which patterning does metal foil of aforementioned third of 3 
layers circuit board which were formed. 

[0040] 

It is something which this, using both surfaces circuit board 
for material, does the interlayer connection of metallization 
layer of 3 rd furthermore with electrical conductivity bump 
and produces3 layers circuit board. 

Here, even with metallization layer of 3 rd it reaches point 
where it canutilize passive element 

[0041] 

In addition, aforementioned step which patterning does metal 
foil of aforementioned third in embodiment of manufacturing 
method which relates to this invention, includes formation of 
loop antenna which becomes loop shape depending upon 
inductor and/or pattern which becomes coil depending upon 
the pattern . 

It is something which forms inductor and loop antenna with 
patterning of metal foil of third. 

[0042] 

In addition, aforementioned step which coating fabric does 
the resistive paste and/or dielectric paste in aforementioned 1 
st surface of metal foil of aforementioned third in 
embodiment of manufacturing method which relates to this 
invention, includes step which removes edge after coating 
fabric. 

From it is a treatment in order change to high precision to do 
concerning resistive paste and dielectric paste which coating 
fabric make metal foil of third, as resistor, dielectric. 

[0043] 

In addition, as for manufacturing method which relates to this 
invention, as the embodiment, Opposing to aforementioned 1 
st surface of metal foil of step 0 aforementioned third which 
in I st surface and aforementioned 1 st surface of metal foil of 
third which possesses second surface almost step e 
description above which forms electrical conductivity bump 
of conical shape almost forms the second electrical 
conductivity bump of conical shape in aforementioned second 
surface of aforementioned second metal foil of both surfaces 
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circuit board which was formed, it arranges second insulation 
board whichpossesses thermoplasticity and thermosetting, 
Surface where metal foil of aforementioned third of 
theaforementioned second insulation board opposes opposing 
to surface which differs, itarranges first metal foil side of 
aforementioned both surfaces circuit board, opposing to 
theside where aforementioned second electrical conductivity 
bump of aforementioned both surfaces circuit board 
wasformed, it arranges insulation board of third which 
possesses thermoplasticity and thermosetting, At same time 
surface which opposes to aforementioned both surfaces circuit 
board of insulation board of aforementioned third opposing to 
surface whichdiffers, step 0 description above which arranges 
metal foil of 4 th laminate pressurizing and heating insulation 
board, of metal foik second insulation board, both 
surfaces circuit board, third of the third which is arranged 
and and five people of metal foil of 4 th, Aforementioned 
electrical conductivity bump which was formed to metal foil 
of theaforementioned third penetrating aforementioned 
second insulation board, in orderfor electrical contact to 
aforementioned first metal foil to establish and 
theaforementioned second electrical conductivity bump which 
was formed to aforementioned both surfaces circuit board 
penetrating insulation board of aforementioned third, way 
electrical contact to metal foil of aforementioned 4 th 
establishes, It unifies and step G description above which 
forms 4 layers circuit board furthermore it possesses step 
which patterning does metal foil ofaforementioned third 
and/or 4th of 4 layers circuit board which were formed. 

[0044] 

Using both surfaces circuit board for material, it is something 
which does interlayer connection of metallization layer of 3 
rd, 4th furthermore with electrical conductivity bump and 
produces 4 layers circuit board. 

[0045] 

In addition, as for manufacturing method which relates to this 
invention, as the embodiment, step Q description above which 
almost forms electrical conductivity bump of conical shape in 
aforementioned 1 st surface of metal foil of step 0 
aforementioned third which respectively coating fabric does 
resistive paste and/or dielectric paste in 1 st surface and at 
least aforementioned 1 st surface of any one of metal foil of 3 
rd and 4th which possess second surface second electrical 
conductivity bump of conical shape is almost formedin 
aforementioned second surface of aforementioned second 
metal foil of both surfaces circuit board which was formed 
Opposing to aforementioned 1 st surface of metal foil of 
stepo aforementioned third, it arranges second insulation 
board which possesses thermoplasticity and thermosetting, 
surface where metal foil of aforementioned third of 
aforementioned second insulation board opposes opposing to 
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surface whichdiffers, it arranges first metal foil side of 
aforementioned both surfaces circuit board, Opposing to side 
where aforementioned second electrical conductivity bump of 
theaforementioned both surfaces circuit board was formed, it 
arranges insulation board of third which possesses 
thermoplasticity and thermosetting, At same time surface 
which opposes to aforementioned both surfaces circuit board 
of insulation board of aforementioned third opposing to 
surface whichdiffers, step 0 description above which arranges 
aforementionedl st surface side of metal foil of 4 th laminate 
pressurizing and heating the insulation board, of metal foik 
second insulation board, both surfaces circuit board, third 
of third which is arranged and and five peopleof metal foil of 
4 th, Aforementioned electrical conductivity bump which was 
formed to metal foil of theaforementioned third penetrating 
aforementioned second insulation board, in orderfor electrical 
contact to aforementioned first metal foil to establish and 
theaforementioned second electrical conductivity bump which 
was formed to aforementioned both surfaces circuit board 
penetrating insulation board of aforementioned third, way 
electrical contact to metal foil of aforementioned 4 th 
establishes, It unifies and step e description above which 
forms 4 layers circuit board furthermore it possesses step 
which patterning does metal foil ofaforementioned third 
and/or 4th of 4 layers circuit board which were formed. 

[0046] 

It is something which this, using both surfaces circuit board 
for material, does the interlayer connection of metallization 
layer of 3 rd, 4th furthermore with electrical conductivity 
bump and produces4 layers circuit board. 

Here, even with metallization layer of 3 rd and 4 th it reaches 
pointwhere it can utilize passive element. 

[0047] 

In addition, aforementioned step which patterning does metal 
foil ofaforementioned third and/or 4th in embodiment of 
manufacturing method which relates to this invention, 
includes formation of loop antenna which becomes loop shape 
depending upon inductor and/or pattern which becomes coil 
depending upon the pattern . 

It is something which forms inductor and loop antenna with 
metal foil of third and patterning of metal foil of 4 th. 

[0048] 

In addition, aforementioned step which coating fabric does 
the resistive paste and/or dielectric paste at least in 
aforementioned 1 st surface of any one of metal foil of 
aforementioned 3 rd and 4th in embodiment of manufacturing 
method which relatesto this invention, includes step which 
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removes edge after thecoating fabric. 

From it is a treatment in order change to high precision to do 
concerning paste which coating fabric makes metal foil of 
third and metal foil of4 th, as resistor, dielectric. 

[0049] 

In addition, as for manufacturing method which relates to this 
invention, as the embodiment, stepo description above which 
almost forms second beingtransparent magnetism bump of 
conical shape in aforementioned 1 st surface of the metal foil 
of 4 th which possess step D 1 st surface and second surface 
which almostform second electrical conductivity bump of 
conical shape in 1 st surface and aforementioned 1 st surface 
of metal foil of third which possesses second surface 
electrical conductivity bump of the third of conical shape is 
almost formed in aforementioned second surface of 
theaforementioned second metal foil of both surfaces circuit 
board which was formed step Q description above opposing to 
aforementioned 1 st surface of the metal foil of step© 
aforementioned third which almost forms beingtransparent 
magnetism bump of third of conical shape on surface of side 
ofaforementioned first metal foil of both surfaces circuit 
board which was formed, it arranges second insulation board 
which possesses thermoplasticity and thermosetting, Surface 
where metal foil of aforementioned third of 
theaforementioned second insulation board opposes opposing 
to surface which differs, itarranges first metal foil side of 
aforementioned both surfaces circuit board, opposing to 
theside where electrical conductivity bump of aforementioned 
third of aforementioned both surfaces circuit board was 
formed, it arranges insulation board of third which possesses 
thermoplasticity and thermosetting, At same time surface 
which opposes to aforementioned both surfaces circuit board 
of insulation board of aforementioned third opposing to 
surface whichdiffers, step 0 description above which arranges 
aforementioned 1 st surface side of metal foil of 4 th laminate 
pressurizing and heating the insulation board * of metal foik 
second insulation board* both surfaces circuit board* third 
of third which is arranged and and five peopleof metal foil of 
4 th, second electrical conductivity bump which was formed 
to metal foil of aforementioned third penetrating 
aforementioned second insulation board, in order for electrical 
contact to theaforementioned first metal foil to establish, 
second being transparent magnetism bump which was formed 
to aforementioned both surfaces circuit board penetrating 
theaforementioned second insulation board, way contact to 
metal foil of aforementioned third establishes, electrical 
conductivity bump of third which was formed to 
aforementioned both surfaces circuit board penetrating 
insulation board of aforementioned third, in order for the 
electrical contact to metal foil of aforementioned 4 th to 
establish, thebeing transparent magnetism bump of third 
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which at same time was formedto metal foil of 
aforementioned 4 th penetrating insulation board 
ofaforementioned third, way contact to surface of 
aforementioned second metal foil side of aforementioned both 
surfaces circuit board establishes, It unifies and step 0 
description above which forms 4 layers circuit board 
furthermore it possesses step which patterning does metal foil 
ofaforementioned 3 rd and 4th of 4 layers circuit board which 
were formed. 

[0050] 

It uses and being transparent magnetism bump as core in 4 
layers circuit board it issomething which inductor of spiral 
winding that tries can be formed. 

[0051] 

In addition, manufacturing method which relates to this 
invention description above stepo description above which 
forms through hole in both surfaces circuit board whichwas 
formed being transparent magnetic material furthermore 
possesses step which is filled in through hole which was 
formed as embodiment. 

In place of being transparent magnetism bump being 
transparent magnetic material being filled, it is something 
which it can to try to use the pillar which was formed as core 
of inductor of spiral winding in the through hole. 

[0052] 

In addition, manufacturing method which relates to this 
invention, furthermorepossesses step which almost forms 
electrical conductivity bump of conical shape in 
theaforementioned 1 st surface of aforementioned first metal 
foil as embodiment,description above electrical conductivity 
bump which was formed penetrating theaforementioned 
insulation board, in order for electrical contact to 
aforementioned second metal foil to establish, can do 
aforementioned step which forms the both surfaces circuit 
board, It is a manufacturing method of circuit board which 
has passive element. 

Here, Opposing to aforementioned 1 st surface of metal foil of 
step 0 aforementioned third which in 1 st surface and 
aforementioned I st surface of metal -foil of third which 
possesses second surface almost step D description above 
which forms second electrical conductivity bump of conical 
shape almost forms the electrical conductivity bump of third 
of conical shape in aforementioned second surface of 
theaforementioned second metal foil of both surfaces circuit 
board which was formed, it arranges the second insulation 
board which possesses thermoplasticity and thermosetting, 
Surface where metal foil of aforementioned third of 
theaforementioned second insulation board opposes opposing 
to surface which differs, itarranges first metal foil side of 
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aforementioned both surfaces circuit board, opposing to 
theside where electrical conductivity bump of aforementioned 
third of aforementioned both surfaces circuit board was 
formed, it arranges insulation board of third which possesses 
thermoplasticity and thermosetting, At same time surface 
which opposes to aforementioned both surfaces circuit board 
of insulation board of aforementioned third opposing to 
surface whichdiffers, step G description above which arranges 
metal foil of 4 th laminate pressurizing and heating insulation 
board* of metal foil* second insulation board* both 
surfaces circuit board* third of the third which is arranged 
and and five people of metal foil of 4 th, Aforementioned 
second electrical conductivity bump which was formed to 
metal foil of theaforementioned third penetrating 
aforementioned second insulation board, in orderfor electrical 
contact to aforementioned first metal foil to establish and 
electrical conductivity bump of third which was formed to 
aforementioned both surfaces circuit board penetrating 
insulation board of aforementioned third, way electrical 
contact to metal foil ofaforementioned 4 th establishes, It 
unifies and step D description above which forms 4 layers 
circuit board the step 0 description above which patterning : 
does metal foil of theaforementioned 3 rd and 4th of 4 layers 
circuit board which were formed step 0 description above 
which forms through hole in 4 layers circuit board which were 
formedbeing transparent magnetic material furthermore it 
possesses the step which is filled in through hole which was 
formed. 

[0053] 

This, in place of being transparent magnetism bump being 
transparentmagnetic material being filled, it is something 
which it can to try touse pillar which was formed as core of 
spiral winding inductor in through hole. 

Here, circuit board has metallization layer of 4 layers. 

[0054] 

In addition, circuit board which relates to this invention 
furthermorepossesses electrical conductivity bump which 
penetrates aforementioned insulation board as the 
embodiment, metallization layer of aforementioned first and 
second has electrical connection to therespective 
aforementioned electrical conductivity bump. 

Being something which does electrical connection between 
metallization layer of both surfaces with electrical 
conductivity bump, it is a both surfaces metallization layer 
continuity circuit board where productivity which can reduce 
the number of steps is high. 

[0055]. 

In addition, as for metallization layer of aforementioned first 
and second, metallization layer of at least one, has loop 
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antenna which becomes loop shape depending upon the 
inductor and/or pattern which becomes coil depending upon 
pattern as embodiment of circuit board which relates to this 
invention. 

It is something which formed inductor and loop antenna as 
metal foil pattern. 

[0056] 

In addition, as for circuit board which relates to this invention, 
touching toaforementioned first metallization layer side of 
aforementioned insulation board as the embodiment, electrical 
conductivity bump and aforementioned insulating sheet layer 
of aforementioned second insulation board which penetrate 
second insulation board and aforementioned second insulation 
board which areprovided furthermore to possess metallization 
layer of third which isprovided on 3 side which differs, as for 
aforementioned first metallization layer ofaforementioned 
insulation board, depression it is provided in thickness 
direction of aforementioned second insulation board, 
aforementioned first and metallization layer of third have the 
electrical connection to respective aforementioned electrical 
conductivity bump. 

Including both surfaces circuit board in internal, they are 3 
layers circuit board which do interlayer connection of 
metallization layer of 3 rd furthermore with electrical 
conductivity bump . 

[0057] 

In addition, as for circuit board which relates to this invention, 
as the embodiment, on metallization layer side of 
aforementioned third of aforementioned second insulation 
board, in thickness direction ofaforementioned second 
insulation board depression the second layer resistor and/or 
second layer dielectric which is provided furthermore is 
possessed, metallization layer of theaforementioned third has 
connection to aforementioned second layer resistor/second 
layer dielectric. 

It is something which designates passive element as useable 
even with the metallization layer of 3 rd. 

[0058] 

In addition, metallization layer ofaforementioned third has 
loop antenna whichbecomes loop shape depending upon 
inductor and/or pattern which becomes coil depending upon 
pattern as embodiment of circuit board which relates to this 
invention. 

It is something which formed inductor and loop antenna as 
metal foil pattern. 

[0059] 
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In addition, as for circuit board which relates to this invention, 
touching toaforementioned second metallization layer side of 
aforementioned insulation board as the embodiment, 
insulation board of third which is provided and second 
electrical conductivity bump and theaforementioned 
insulating sheet layer of insulation board of aforementioned 
third whichpenetrate insulation board of aforementioned third 
furthermore to possess metallization layer of 4 th which are 
provided on side which differs, asfor aforementioned second 
metallization layer of aforementioned insulation board, 
depression it is provided in thickness direction of insulation 
board of theaforementioned third, metallization layer of 
aforementioned second and 4 th has electrical connection to 
respective aforementioned second electrical conductivity 
bump. 

As core circuit board including both surfaces circuit board, 
they are 4 layers circuit board which do interlayer connection 
of metallization layer of 3 rd* 4th furthermore with electrical 
conductivity bump . 

[0060] 

In addition, as for circuit board which relates to this invention, 
as the embodiment, on metallization layer side of 
aforementioned 4 th of insulation board of theaforementioned 
third, in thickness direction of insulation board of 
theaforementioned third depression second layer resistor 
and/or second layer dielectric which is provided furthermoreis 
possessed, metallization layer of aforementioned 4 th has 
theconnection to aforementioned second layer resistor/second 
layer dielectric. 

It is something which designates passive element as useable 
even with the metallization layer of 3 rd* 4th. 

[0061] 

In addition, metallization layer of aforementioned 4 th has 
loop antenna which becomes loop shape depending upon 
inductor and/or pattern which becomes the coil depending 
upon pattern as embodiment of circuit board which relatesto 
this invention. 

It is something which formed inductor and loop antenna as 
metal foil pattern. 

[0062] 

In addition, as for circuit board which relates to this invention, 
includingunder lower face of second layer dielectric and 
aforementioned second layer dielectric which areprovided 
under lower face of aforementioned layer conductor, as 
embodiment, itis provided, furthermore it possesses second 
conductor which is connected toaforementioned metallization 
layer. 
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It is something which possesses capacitor of parallel flat plate 
type which multilayering is done. 

[0063] 

In addition, as for circuit board which relates to this invention, 
insulation board of third which is provided on aforementioned 
second metallization layer side of second insulation board and 
aforementioned insulation board which are provided on 
aforementioned first metallization layer side of 
aforementioned insulation board as embodiment, and 
theaforementioned insulation board of aforementioned second 
insulation board metallization layer of the third which is 
provided in surface side which differs and, Aforementioned 
insulation board of insulation board of aforementioned third 
the metallization layer and aforementioned second insulation 
board of 4 th which are provided in surface side which differs 
are penetrated, insulation board of second beingtransparent 
magnetism bump and aforementioned third which penetrate 
the second electrical conductivity bump and aforementioned 
second insulation board which electrical connection make 
metallization layer ofaforementioned first metallization layer 
and aforementioned third is penetrated, Furthermore to ..... . 

possess electrical conductivity bump of third which electrical 
connection makes metallization layer of aforementioned 
second metallization layer and aforementioned 4 th and being 
transparent magnetism bump of third which penetrates the 
insulation board of aforementioned third, aforementioned first 
metallization layer depression to be provided in thickness 
direction ofaforementioned second insulation board, in 
thickness direction of insulation board of aforementioned 
third depression providing aforementioned second 
metallization layer, Aforementioned being transparent 
magnetism bump and aforementioned second being 
transparent magnetism bump and being transparent 
magnetism bump of theaforementioned third, connecting to 
series array, it is arranged, the pattern of 4 th where 
metallization layer of aforementioned third has the pattern of 
third which surrounds aforementioned second 
beingtransparent magnetism bump, as for metallization layer 
ofaforementioned 4 th,surrounds being transparent 
magnetism bump of aforementioned third possessing, 
Aforementioned first and pattern of third continuity havedone 
with aforementioned second electrical conductivity bump , 
pattern of aforementioned second and 4 th continuity has done 
with electrical conductivity bump of theaforementioned third. 

[0064] 

As core using being transparent magnetism bump it is 
something where inductor of spiral winding is formed in 4 
layers circuit board. 

[0065] 
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In addition, pillar where circuit board which relates to this 
invention replacing to being transparent magnetism bump of 
aforementioned beingtransparent magnetism bump, 
aforementioned second being transparent magnetism bump, 
and theaforementioned third as embodiment, penetrates 
insulation board of theaforementioned insulation board, 
aforementioned second insulation board, and 
aforementioned third, possesses being transparent magnetic 
material is possessed. 

Replacing to core of being transparent magnetism bump, 
pillar whichpossesses being transparent magnetic material it is 
something whichis made core of inductor of spiral winding. 

[0066] 

At below referring to drawing, you explain embodiment of 
this invention. 

Figure 1 (a ), Figure 1 (b ) is figure which shows process 
whichproduces both surfaces circuit board with 
manufacturing method which relates to one embodiment of 
the this invention. 

[0067] ' : ' * ':" ; . " 

First, as shown in Figure 1 (a ) topside, metal foil (for 
example copper foil ) 1 is prepared. 

In order that on this metal foil 1 , it makes dielectric 2 of 
necessary passive element (capacitor ) as circuit board, 
dielectric paste is done coating fabric. 

Especially you do not question method which coating fabric 
isdone. When for example screen printing is used, in whole 
one surface just required number to productivity high and 
suitable does in high precision, it is possible . 

As dielectric paste, composition which disperses powder of 
barium titanate whichis a for example high dielectric material 
in resin binder can be used. 

As one example, Asahi Kagaku Kenkyusho, K.K. (DB 
69-239-0102 ) make dielectric property paste CX-16 it is a 
useable. 

[0068] 

In addition, in order that furthermore, on metal foil 1, it makes 
the resistor 3 of necessary passive element (resistor ) as circuit 
board, resistive paste is done thecoating fabric. 

It is similar to description above concerning application 
method of resistive paste. 

As resistive paste, composition which disperses powder of for 
example resistant material charge in resin binder can be used. 

As one example, Asahi Kagaku Kenkyusho, K.K. (DB 
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69-239-01 02 ) make resistive paste TU-1 5-8. TU-50-8. or 
TU- 100-8 it is a useable. 

[0069] 

As for coating fabric of dielectric paste, resistive paste, 
generally, doing respectivelyindividually, method which each 
one separately does drying or other treatment is better. 

Direction after drying, not to interfere to coated state before, 
becauseit is suited for maintenance. 

heat resistance temperature of insulation board (organic 
material ) which it mentions later in unrelated, itdoes this 
drying or other treatment, with appropriate temperature 
astreatment of respective dielectric paste, resistive paste 
itself, it is possible . 

Therefore, range of choices of kind is wide, from contributes 
to theformation of highly precise passive element 

[0070] 

Furthermore, in order to make high precision more as resistor 
3, Figure 1 4 (a ), making use of method kind of 
(postprocessing ) which is shown in Figure J4 (b )it is good. 

Figure 14 (a ), Figure 14 (b ) is figure which explains 
disorderand its improvement of shape with edge of resistor 
(/dielectric/conductor ) which coating formation makes metal 
foil. 

As for Figure 14 (a ), with sectional view , as for Figure 14 
(b ), it is the top view. 

[0071] 

resistor 3 which coating formation is done, as generally, 
shown in Figure 14 (a ), thickness or other shape in end some 
differing from internal region, isformed with screen printing 
or other method (edge effect ). 

Change of this kind of thickness becomes cause which causes 
thedisorder in sheet resistance (With one of property value as 
resistor, resistance between side square to face). 

Then, it removes with step where resistor 3 was formed on the 
metal foil 1 concerning end 30 of resistor 3. 

for example laser beam can be used to this kind of removal. 

Close resistor can be formed with resistance where thickness 
becomes uniform depending upon this kind of removal, is 
estimated from the sheet resistance. 

In case of dielectric 2 change to high precision it is possible in 
same way. 

[0072] 
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Like above, coating fabric * formation being completed metal 
foil 4 where resistor 3* dielectric 2 was formed to surface 
can be formed. 

As next, shown in Figure 1 (b ) topside, opposing to both 
surfaces of the prepreg which it should make insulation board 
5, it arranges in necessary specified position with resistor 3* 
dielectric 2 side of 2 coating fabric * formation being 
completed metal foil 4, as circuit board. 

prepreg curable resin like for example epoxy resin is 
something which is impregnatedin reinforcement like glass 
fiber. 

In addition, before hardening, there is a semicured state, 
possesses thermoplasticity and thermosetting. 

[0073] 

As next, shown in Figure 1 (b ) center, laminate it pressurizes 
and heats three of coating fabric * formation being completed 
metal foil 4* insulation board 5* anothercoating fabric * 
formation being completed metal foil 4 and, unifies and 
obtains both surfaces circuit board 6. 

Regarding this both surfaces circuit board 6, dielectric 2; - 
resistor 3 sinking to thickness direction of the insulation board 
5, it is unified. 

This is because of thermoplasticity * thermosetting of prepreg 
which it should make the insulation board 5. 

[0074] 

As next, shown in Figure 1 (b ) underside, metal foil 1 of both 
surfaces patterning is done in necessary pattern la as circuit 
board. 

By this patterning , both surfaces circuit board 7 where both 
ends electrode of dielectric 2 S resistor 3 was at leastformed 
can be acquired. 

With coating fabric * exposure of for example photoresist, 
widely known method such asformation of mask and etching 
of metal foil 1 can be used to the patterning , with this mask . 

[0075] 

In addition, it is possible to do trimming as terminal for 
resistance measurement using both ends electrode which was 
formed by this patterning concerning resistor 3. 

It is a step where trirnming, it burns off portion of resistor 3 
making use of for example laser beam and adjusts to 
predetermined resistance and is packed. 

[0076] 

Furthermore, after this unshown, including on pattern la, it 
mounts surface-mounted part in regard to formation or pattern 
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[0077] 

*ttm&iRLxmn# 2, 3 ^fcb*^ 
#>&bs 1 ±izitm?&<DX\ m-mizft&o 



[0078] 

tzffs zti*tMlZ}&%£#o<<>?>;$£MtfL 

Lxmrnti^-xtesmm 1 ±ic^£#k 

[0079] 

2(a). B 2(b)^#S8LTl5iBj-r^o 



El 2(a). B 2(b)li. *SS8ia>9ia>3S16«ffil=ft 

t«+B-e*y. b i(a), b i(b)tia-©»ai= 



[0080] 

C0)Slt£»t&li* B 2(a)Tffl(-*"r«fc5lC.a 

« 4 *s«tt/^ 8 mm 

l(b)lc»-rtODi:l4JW:*ia-Cft*. 



la of solder resist and the plated layer and flip chip mounting 
semiconductor chip etc, with widely known method , it 
ispossible . 

In addition, widely known way installing through hole in both 
surfaces circuit board 7,it forms conducting layer in inner 
surface, it is possible also to make both surfaces circuit board 
7 which has continuity of metallization layer. 

In addition, as description above according to etching of metal 
foil l,it is possible also to form inductor of coil shape 
condition, but thiskind of through hole can be utilized in inner 
terminal in that case. 

[0077] 

Because with embodiment of or more explanation, while 
selection latitude is widefrom, selecting material, it forms 
dielectric 2. resistor 3 beforehand on metal foil 1 .existing 
together, it makes capacitor and resistor where characteristic 
issuperior in same layer and is packed it is possible . 

In addition, because organic material is used as insulation 
board 5 weight reduction ispossible in comparison with 
ceramic. 

[0078] 

Furthermore, in explanation above, it forms you explained the 
resistor 3 which becomes dielectric 2 S resistor which 
becomes capacitor, with thecoating fabric of respective paste 
composition, but in order to form inductor of coil other than 
these, it is possible electrically conductive paste on metal foil 
1 coating fabric to make coil beforehand, as paste 
composition. 

[0079] 

Next, Figure 2 (a ), referring to Figure 2 (b ) concerning 
process which produces both surfaces circuit board with 
manufacturing method which relates to another embodiment 
of this invention, you explain. 

Figure 2 (a ), as for Figure 2 (b ), in figure which shows 
process which produces both surfaces circuit board with 
manufacturing method which relates to another embodiment 
of this invention, Figure 1 (a ), Figure 1 (b ) with same sign 
on thesame site it is attached. 

Explanation is abbreviated concerning same site. 

[0080] 

Place where process which as for this embodiment, as shown 
in the Figure 2 (a ) underside, electrical conductivity bump 8 
was formed makes coating fabric * formationbeing completed 
metal foil 4 in electrical conductivity bump formation metal 
foil 4a and changes joins, Figure 1 (a ), those which are 
shown in Figure 1 (b ) is point which differs. 
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[0081] 

mm&'^z? 8 14, 4 ± 

»s.TfW6tta>»«*aft** 

[0082] 

4a ^f»&*lfc6.JfelC,H 2(b)±«lC*-rj:9 

©M=I4. 4 (DISS)* 

3. gift 2 ffl£* **0>Hfcl4. »«tt/<>^ 

4a <7>stai* 3, mn& 2. mm 

[0083] 

MS 4a 0>=#£««taE^O»]&U 
LTMSEfSffi 6a £#£ e 

6a cifc^-cii, mm.& 2. mn 

flrf?*U frO»«tt/<>^ 8 5 

»«4«*fc*i:isffnitu**fc*-e**. 

[0084] 

CtDSSEttK 6a "CI4, ffiE1SJia>ttftft& 

*fc, -<*er £xst\ tsm<* 2. jgjs<* 3 ic 
%\tz>(DX\ nm-mtmz±c&mt 2. 



[0081] 

As circuit board on coating fabric * formation being 
completed metal foil 4 innecessary site, it can form electrical 
conductivity bump 8, with for example screen printing . 

For that, dispersing metal powder (silver* gold, copper, 
solder etc) in for example paste resin as electrically 
conductive paste, adding,you can prepare those which mix 
solvent of volatile, you can printthis on metal foil 4 with 
screen printing , almost you can form in conical shape as 
entirety. 

[0082] 

When electrical conductivity bump formation metal foil 4a 
acquires like above, as next, shown in Figure 2 (b ) topside, in 
one side of both surfaces of prepreg which it should make 
insulation board 5, resistor 3* dielectric 2 side of coating 
fabric * formation being completed metal foil 4, on side of 
other, respective it opposes and arranges the resistor 3, 
dielectric 2* electrical conductivity bump 8 side of electrical 
conductivity bump formation being completed metal foil 4a. 

[0083]- ; 

As next, shown in Figure 2 (b ) center, laminate it pressurizes 
and heats three of coating fabric * formation being completed 
metal foil 4. insulation board 5 * electrical conductivity 
bump formation beingcompleted metal foil 4a and, unifies 
and obtains both surfaces circuit board 6a. 

Regarding this both surfaces circuit board 6a, dielectric 2 S 
resistor 3 sinking to thickness direction of the insulation board 
5, it is unified, at same time electrical conductivity bump 8 
penetrates insulation board 5 and becomes state where 
electrical contact to metal foil 1 which opposes isdone. 

This, as already expressed, is because shape of thing and the 
electrical conductivity bump 8 where insulation board 5 has 
thermoplasticity * thermosetting is cone originally almost. 

[0084] 

With this both surfaces circuit board 6a, electrical continuity 
of both metallization layer it is with electrical conductivity 
bump 8 , becauseof continuity of both metallization layer, 
further step like via formation is notneeded. 

Therefore, space for via formation it does not need and from 
canacquire circuit board of high density. 

In addition, because with step which is unified, pressure 
whichdepends on dielectric 2* resistor 3 is eased electrical 
conductivity bump 8 becoming support, at thetime of laminate 
unification there is also an effect that you can controlchange 
of each property value of dielectric 2. resistor 3 which it 
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[0085] 

$-->>f-r6(g i(b)Tflja>s^i:i5«H« 

[0086] 
[0087] 

fiLhBBOXlkBB'eii. HD 1(a). B l(b)lcfc 
**&*tt*«HRLTB«*2, SSi(*3£fcb 

fetUS 5 fcLT*B*m*«l*Tl**«> 
[0088] 

B 3 lis B l(a)*5J:i;B l(b)i:fel^MLfc 
Htti»nicj:tJBfi$4itt«BBE»tf 7.* 
tzitm 2(a)fccfctf B 2(b)ICfclvCKWLfc*lfc 
»»Cj:y«J6$tl»*SffiE»« 7a zmw. 
BtLTSLfctO-efeSo 



occurs. 
[0085] 

It follows above, as shown in Figure 2 (b ) underside, 
patterning it does metal foil 1 of both surfaces in necessary 
pattern la as circuit board, (It is almost similar to case of 
Figure 1 (b ) underside. ). 

By this patterning , both surfaces circuit board 7a where both 
ends electrode of dielectric 2* resistor 3 was at leastformed 
can be acquired. 

In addition, it is possible to do trimming as terminal for 
resistance measurement using both ends electrode which was 
formed by this patterning concerning resistor 3. 

As this explained already, is. 

[0086] 

In addition, after this unshown, including on pattern la, it 
mounts surface-mounted part in regard to formation or pattern 
la of solder resist and the plated layer and flip chip mounting 
semiconductor chip etc, with widely known method , it 
ispossible . 

In addition, as description above according to etching of metal 
foil l,it is possible also to form inductor of coil shape 
condition, but in the inner terminal in that case electrical 
conductivity bump 8 of explanation can be utilized 
atdescription above. 

[0087] 

Because with embodiment of or more explanation, in same 
way as the embodiment which is explained Figure 1 (a ), in 
Figure 1 (b ), while the selection latitude is wide from, 
selecting material, it forms dielectric 2 S resistor 3 
beforehandon metal foil 1, existing together, it makes 
capacitor and resistor where characteristic is superior in same 
layer and is packed it ispossible . 

In addition, because organic material is used as insulation 
board 5 weight reduction ispossible in comparison with 
ceramic. 

In addition, in order to form inductor of coil, it is 
possiblebeforehand, on metal foil 1 coating fabric to designate 
electrically conductive paste as coil. 

[0088] 

Figure 3 is something which shows both surfaces circuit 
board 7a which can be produced by embodiment which is 
explained both surfaces circuit board 7* or Figure 2 which 
can beproduced by embodiment which is explained Figure 1 
(a ) and in Figure 1 (b ) (a ) and in Figure 2 (b ) as oblique 
view. 
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a 3 iZTjkt <fc5ic. 5 omm&tzitKm 

Efgffi 7, 7a icfcbfrCttfll 

fcfc* E*/<*-> la £^>K*LT*]fflLT@5 
®EH« 7a Ojfiffi (Cgffi ||g® p D n*>¥g<* 

[0089] 

B 4(a). B 4(b)l±. B l(a)fc«ti;@ 1(b). *fc(4 
B 2(a)fccJ:tfB 2(b)IC^Lfc^P-feXlrcfcy§! 
tt^FtLfcSIOiBttfi 7a(7)£ 4 «EJgffi<7)gi*t 



1 4(a)l4BfSglT*&y.S 4(b)l4^ST*fc 

So 

B 5(a). 0 5(b)l*. B l(a)&fctf B 1(b). Sfcli 
B 2(a)fc<fcl/B 2(b)lC*Lfc^P-bXIZj:yK 
it£*lfci^EE&ffi 7a(7)£ffll*T 4 HESIS 

-r^p-b^ss-TB-c**. 



B 5(a)ligfSBT*fcy.B 5(b)l*. &tlBT*fc 

So 

*fc, c^bOBT'-TTrlcSiBjLfcSPiilciiiHi 

[0090] 

rf > B 4(a). B 4(b)lz^1"cfc5lc. MEEISJS 
7a(7)£a7E«fitr*fc*K *(D*S±<D& 
Bfttt«d*«(D 4 BEfcttiL/COHT^h 



So 

71 wmmzhZo 

[0091] 

WB#C* B 5(a). B SC^ICsf? <fc?IZ» % 3 <Z)E 



As shown in Figure 3, with resistor 3 with resistor, dielectric 
2 inductor of the coil, can be formed by both surfaces (Or it is 
good even with one surface. ) of insulation board 5, with 
capacitor, pattern 1 a as morphological form which is 
provided to circuit board 7. 7a beforehand. 

Furthermore, metallization pattern la utilizing as land, 
mounting surface-mounted part and semiconductor device etc 
in both surfaces of both surfaces circuit board 7a, it is possible 
also of courseto make mount circuit board this way. 

[0089] 

Figure 4 (a ), Figure 4 (b ) is figure which shows process 
whichis done in order to designate both surfaces circuit board 
7a (7) which is produced Figure 1 (a ) and Figure 1 (b ), or 
Figure 2 (a ) and by process which is shownin Figure 2 (b ) as 
material of 4 layers circuit board. 

As for Figure 4 (a ) with sectional view , as for Figure 4 (b ) it 
is a oblique view. 

Figure 5 (a ), Figure 5 (b ) when producing 4 layers circuit 
board making use of the both surfaces circuit board 7a (7) 
which is produced Figure 1 (a ) and Figure T (b ), or Figure 2 
(a ) and by process which is shown in Figure 2 (b ), is 
figurewhich shows metal foil which is required and process 
which isadministered to that 

As for Figure 5 (a ) with sectional view , as for Figure 5 (b ), 
it is a oblique view. 

In addition, same sign on site which is already explained 
inthese figures it is attached. 

Furthermore, n layer circuit board is circuit board where 
quantity of metallization layer is the n. 

[0090] 

First, as Figure 4 (a ), shown in Figure 4 (b ), in order to 
designate both surfaces circuit board 7a (7) as core circuit 
board, electrical conductivity bump 9 is formed in necessary 
position (As specific 4 layers circuit board position which you 
follow layout ) on one surface. 

Formation of electrical conductivity bump 9 does almost in 
same way as formation of electrical conductivity bump 8 
which is already expressed, it is possible . 

Because of this circuit board material 71 which possesses 
electrical conductivity bump 9 is formed. 

[0091] 

As simultaneously, Figure 5 (a ), shown in Figure 5 (b ), in 
order tomake metallization layer of third, metal foil 1 is 
prepared, electrical conductivity bump 9 isfonned in 
necessary position (As specific 4 layers circuit board position 

...u.-^u r~n — i ♦ \ — — 
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m 6 1*. m 4(a). m ^ic^Lfr^a-tr^ic^y 
$t&ztitzmt&Wimtt 71 1. m 5(a). m swz 



@ 7 li, 0 6 ic^-f :?n-fex£&t|-ejj*-f Si? 
B 6. B 7 leaser, *ricl»WLfc»ttl=li R 

[0093] 

B 6. IB 7 #±ffl(C^-r < fc5IC. 
#. 71 .05»«tt/<>^ 9 »f**hfcffilc*f fi] 
■r^cfcdlC, JftlStffi 51 tr^#^U^b^*^L 
1 £.*fciB^«ll# 71 ©*«tt/^ 

ttftK 51 fc-r^#^g^b^«^Lr4B« 1 1 



[0094] 

*(c % B 6. B 7 J:5I-* *BJ§ 

1 % tmfa su Etttsxtt 71 , mm su±n 



ccd 4 Bffifcss 21 -ei*. 71 mmo 

9 3b<-t*L€ttlft«Mfi 51 «t9Lttn-r«M 
S l la ^©*»W«»3&«*4i 



[0095] 



which you follow layout ) on one surface. 

It is similar to description above concerning formation of this 
electrical conductivity bump 9. 

Because of this, metal foil 1 1 which possesses electrical 
conductivity bump 9 is formed. 

[0092] 

Figure 6 is figure which shows process which produces 4 the 
metal foil 1 1 which is shown in Figure 5 (b ) layers circuit 
board circuit board material 71 and Figure 5 which are 
produced Figure 4 (a ), by process which is shown in the 
Figure 4 (b ) (a ), as material using. 

Figure 7 is figure which shows process which is shown in the 
Figure 6 with oblique view. 

In Figure 6* Figure 7, same sign on site which is already 
explainedit is attached. 

[0093] 

In order shown, to oppose to surface where first, electrical 
• conductivity bump 9 of the circuit board material 71 was -- - 
formed as in Figure 6* Figure 7 each topside, through™ 
prepreg whichit should make insulation board 51 in order 
metal foil 1, to oppose to surfacewhere in addition electrical 
conductivity bump 9 of circuit board material 71 is not 
formed, through the prepreg which it should make insulation 
board 51 side where electrical conductivity bump 9 of the 
metal foil 1 1 was formed is arranged, respectively. 

Here, prepreg which it should make insulation board 5 1 may 
be something whichis similar to prepreg which it should make 
insulation board 5 which isalready expressed. 

[0094] 

As next, shown in Figure 6* Figure 7 each center, laminate it 
pressurizes and heatsfive people of metal foil 1 * insulation 
board 5 K circuit board material 7 1 * insulation board 5 1 % 
metal foil 1 1 and, unifies and obtains 4 layers circuit board 
21. 

With these 4 layers circuit board 21, metallization pattern la 
of circuit board material 71 both surfaces sinking to thickness 
direction of respective insulation board 51, it is unified, at 
same time the electrical conductivity bump 9 penetrates 
insulation board 51 respectively and becomes state where 
electrical contact to metal foil 1 or pattern la which opposes 
is done. 

This is because shape of thing and electrical conductivity 
bump 9 where insulation board 51 has thermoplasticity * 
thermosetting is cone originally almost. 

[0095] 
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CCD 4 Jf E$g*£ 21 T'li. nmwi&Mtftmm 

**ir fey * cttb©Ettim©aiaa>fc«>. 

T*. »lcJMk^*<tt*ISif««*^**<«:*. 



[0096] 

16,17 ^Tfflic^-Tcfcaic, ES§«<!: 
LT«Wc/<*— > lb ic 4 IIEI&K 21 <Di5® 

[0097] 

£fc\C<D»liHSLfcl*i^/<*—:/ lb ±£ 

iMt/<4»-> lb ±i=aB$£«aas&¥ 

[0098] 

fil±KHa£ftJBS-Cf*«BI l(a)fccfctf0 
1(b). B 2(a)fccfctfB 2(b)fcfcl>-CRB!Lfc« 
Jft*ftl=«ky»6*ifcMSE«« 7a(7)^uy 
E^ffiirLT 4 REIM&£8&'r6C££KBi 

LfcA<oT.-rt?lcUiB^LfcM®E^« 7a(7)<t 
LT0)1#«»tJ*LT 4 HESg«£#£c£*< 



[0099] 

ttz. &L±x*\ts mmm&fo wDZmi^x 4 1 

Ett**«J6-r*Ct*KWLfc4<.3 BESS 



With these 4 layers circuit board 21, electrical continuity of 
outside metallization layer and inside metallization layer it is 
with electrical conductivity bump 9 , because of continuity 
between metallization layer of these, thefurther step like via 
formation is not needed. 

Therefore, space for via formation it does not need and from 
canacquire 4 layers circuit board of high density. 

In addition, as for formation of through hole being 
unnecessary, in thepoint which does not exert influence on 
layout of other layer, theextent meaning especially number of 
layers becoming many becomes large. 

[0096] 

As next, shown in Figure 6* Figure 7 each underside, metal 
foil 1 which in thenecessary pattern lb is both surfaces of 4 
layers circuit board 21 as circuit board is done the patterning. 

With this patterning , 4 layers circuit board 22 can be 
acquired. 

As already expressed, be able to use widely-known method to - *■ 
the patterning , it is possible to form inductor of coil shape 
condition with the patterning . 

[0097] 

Furthermore, after this unshown, including on pattern lb, it 
mounts surface-mounted part in regard to formation or pattern 
lb of solder resist and the plated layer and flip chip mounting 
semiconductor chip etc, with widely known method , it 
ispossible . 

[0098] 

With embodiment of or more explanation, 4 layers circuit 
board are produced explained with both surfaces circuit board 
7a (7) which is acquired with manufacturing method which 
isexplained Figure 1 (a ) and Figure 1 (b ), Figure 2 (a ) and in 
Figure 2 (b ) as core circuit board. 

Therefore, both surfaces circuit board 7a which is already 
explained (7) as, maintainingfeature, it can acquire 4 layers 
circuit board. 

In addition, because organic material barrel insulation board 
5 1 is used in case of the multilayering, it is weight reduction 
possible in comparison with ceramic as the multilayer circuit 
board. 

[0099] 

In addition, at above, 4 layers circuit board are produced 
explained makinguse of both surfaces circuit board 7a (7), but 
almost it does also fact that it makes 3 layers circuit board in 
same way, it is possible . 
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lzfc^T.±frh 3 o*T*<D4,(D(£g*§ kt& 
tftfi SKBfifiXff 71 0=#)£«lf*DE^ 
oAd&L, -(MrMitf 3 SE&fi£#*C* 

IzliESSffiSitt 71 <D»«tt/<>>f 

0)X\ EJSSilttf 7a(7), ^SSffi SKMI 11 

3 «EJSffi^#^)C<!:/)<Tt5o 
[0100] 

ca^fc 3 BE««i=*5i^rti. -f t-ic&el 

fcffiSEttS 7a(7)tLX <D#mm#Z*lX 3 
[0101] 

*fc % a±0>KWT?l*. 4 If EJ£«0>® 3,14 
0EI8HL 3 JfEffifittg 3 CDEJIJIKOlvc 

S 1 CftjLTBI i(a)*fcli^2(ajic^LfcS%- 

«tTfflt^ft)fefflL\*KJB 11 l=tt*.TB 2(a) 
IC«Lfc»«i/ 4a 

i**«ci/c > 3. $ 4 a>Ejani=sttX?- 



[0102] 

CtlblCcfcftli. 4 Jf EJUS 22 3, m 4 0) 
EfflllC. «fit<* 3 lCj:«fttt>^ll*» 2 IZ 
&%ziy^VtffobfrC&1®t>%&mtLXM 

»J***i4«nf. * Km 2 ttEfiUIlcflttrt 

lvC*/<*-> lb icckyhusv^-rsct^pi 

[0103] 



As method of namely, one, if from above laminate it 
pressurizes andheats thing (three of metal foil 1 , insulation 
board 51 , circuit board material 71 ) up to 3 in figure of 
Figure 6 topside, unifies 3 layers circuit board can be 
acquired 

In addition, if from under laminate it pressurizes and heats 
thing (However, in this case because as for electrical 
conductivity bump 9 of circuit board material 71 unnecessary, 
circuit board material 7a (7),three of insulation board 5 k 
metal foil 1 1 )up to 3 in figure of Figure 6 topside as method 
of another, unifies3 layers circuit board can be acquired. 

[0100] 

Regarding these kind of 3 layers circuit board, feature both 
surfaces circuit board 7a which is alreadyexplained (7) as 
being maintained, 3 layers conversions are actualized. 

[0101] 

In addition, in explanation above, passive element made 
concerning metallization layer of third of metallization layer, 
3 layers circuit board of third, 4th of 4 layers circuit board 
and'when you are notpacked, being attached, explained; but 
replacing to metal foil 1 of the topside in figure of Figure 6 
topside, Figure I (a ) or coating fabric * formation being 
completed metal foil 4 (It uses molded surface of passive 
element destined for under. ) which is shown in Figure 2 
(a )using, Replacing to metal foil 1 1, it makes passive element 
in metallization layer of third, 4th to use show electrical 
conductivity bump formation metal foil 4a in Figure 2 (a ), is 
possible to be packed. 

[0102] 

According to these, it can be formed by metallization layer of 
third, 4th of 4 layers circuit board 22, as morphological form 
where with resistor 3 capacitor is providedbeforehand with 
resistor and dielectric 2 . 

Because also resistor, capacitor which is provided to 
metallization layer of these third, 4th,is formed on metal foil 
1 before laminate beforehand, it has possessed benefit which 
is similar to resistor, capacitor which is provided to the 
first, second metallization layer. 

In addition, concerning resistor which is provided to 
metallization layer of third, 4th trirnming it does with 
pattern lb it is possible . 

In addition, it is possible also in metallization layer of third, 
4th to form the inductor with electrically conductive paste 
beforehand by coating fabric doing electrically conductive 
paste of coil to metal foil 1 . 

[0103] 
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l*TE*S«i?ttt 71 [ZftTiX 4 JREI&K 22 0) 

*ll4cfcl*o 

[0104] 

B 8 14. H 6. B 7 lc*Lfc«JS*aic *U»Jt 
CCD 05 CD 4 HEME 22a Vit. *MH<DE8J|0> 

lb t*y, *3i<*gs 32 ^>sffing 

E^«22aCDn^ifi<lc;U-^7>x-f31 
•[0105] ....... - . . _ 

c*Lic*y.«ijttftiii^««©*y»ytfi" 

&5 IC K(integrated circuit K)IC&S 
& % ¥«{*Stt 32,;U-^T>x± 3Ufe*tf 

E«ttT?«J*r<5c£tf-c£5. 

31 (DJ&J&I4. -fT'lcB l(b)*fcl*B2(bye»'< 
tzmmm&m 7(7a)±<D/<*— > la -rrfr^C 

[0106] 

it*aiCT«fi**Lfc@8BE**a)-«tLr 
(D— SBiRffiB"CfcS 0 



[0107] 

ccDiS®E^« 7b (4. &fii<* 3 a>»«tur. 
£<tC5A<B 2(b)lcSLfcta)tll<j:ftjaTft 

So 

C(Dct3ft«jaicjaoBE«*fi*«it-r*lctt, 
B 2(a)l=*LfcftB» 4a * 



Furthermore, if method of or more explanation is done 
repetitive use, itcan make also easy to obtain circuit board 
which possesses metallization layer whichexceeds 4 layers. 

If for example 6 layers circuit board is, replacing to circuit 
board material 71 in figure of Figure 6 topside, itshould have 
utilized those where electrical conductivity bump was formed 
to one surface of4 layers circuit board 22. 

Furthermore circuit board which multilayering is done is 
acquired and by thiskind of repetition. 

[0104] 

Figure 8 is oblique view which shows one example of 4 layers 
circuit board which areproduced by manufacturing method 
which is shown in Figure 6. Figure 7. 

With 4 layers circuit board 22a of this example, it formed land 
in order to mount semiconductor device 32 and 
surface-mounted part with pattern lb of metallization layer of 
outside, inaddition tried to form loop antenna 31 in outer edge 
vicinity of 4 layers circuit board 22a. 

[0105] - - • - . - 

Because of this, it is necessary for IC card (integrated circuit 
card ) which exchanges the information with for example 
wireless, unifying semiconductor device 32* loop antenna 
3 1 x and passive element (Thing and surface-mounted part 
which have with built-in as circuit board ), it can formthis . 
with 4 layers circuit board. 

Furthermore, with this kind of pattern formation of loop 
antenna 31 already Figure 1 (b ) or can also do with pattern la 
on both surfaces circuit board 7 (7 a ) which isexpressed with 
Figure 2 (b ). 

[0106] 

Figure 9 is partial cross section figure as one example of both 
surfaces circuit board which isproduced with manufacturing 
method which relates furthermore to another embodiment of 
this invention. 

Same sign on component which is explained already it is 
attached. 

[0107] 

This both surfaces circuit board 7b is point which differs from 
those which place where electrical conductivity bump 8 which 
penetrates insulation board 5 as conductor of resistor 3, isused 
directly shows in Figure 2 (b ). 

both surfaces circuit board is produced in this kind of 
constitution, when forming the metal foil 4a which is shown 
in Figure 2 (a ), in order for electrical conductivity bump 8 to 
beformed on resistor 3 of metal foil 1, if position should have 
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[0108] 

zma&m® 1 1±. sta<* 3 i=»lt±<«* 

[0109] 

ir*££ft^-xr-£giR-f aetata. 
■r-5.. 



[0110] 

B 10 li, 11 9 iC^-J-ffilf EMS 7b (D-«tL 
@ 9 fc»J8-*-*»ttlci*W-*#**N/C* 



[0111] 

® 10 Jtffc. 3 tmW&'OZ? 8 
■5. 

isSKD^mtt/^s^ffl-rszticiy. s 

[0112] 

ID ii li, 09lc*LfcHfll::tt-t£ffecD0!l£* 



[0108] 

As and, shown in Figure 2 (b ), lamination it does, after that 
patterning does metal foil 1 of both surfaces. 

Regarding this patterning, metal foil 1 side which touches to 
resistor 3 touches completely vis-a-vis resistor 3, it will be 
patterning it ispossible . 

[0109] 

With resistor of this kind of constitution, because it is not a 
metallic material where it can use for metal foil 1 conductor, 
resistive paste which it shouldmake resistor 3 without 
considering compatibility of metallic material, can beselected. 

Here, compatibility, metallic material of for example metal 
foil 1 (for example copper ) with by fact that the resistor 3 
touches, is happening cheapness of chemical, physical 
change in thoseboundaries. 

When compatibility is bad, in any corrosion occurs in early 
stage. 

Because with this embodiment, it is not necessary at-least to - 
consider the compatibility of metal foil 1 , range of choices of 
resistive paste furthermore is expanded, itis possible . 

Depending, furthermore it can contribute to change to high 
precision. 

[0110] 

Figure 10 is bottom view as one example of both surfaces 
circuit board 7b which is shown in the Figure 9. 

Same sign on site which corresponds with Figure 9 it 
isattached. 

[0111] 

As shown in Figure 10, contact with resistor 3 and electrical 
conductivity bump 8 is goodeven with plural (With when it 
shows in this figure 3) concerning one end. 

Because as for this, as for shape of resistor 3, at point where 
size of longitudinal and transverse changes according to 
necessary resistance, asfor size of electrical conductivity 
bump 8, in o'rder this to form at one time with for example 
printing, usually, it is locked. 

You pull out conductor which responds to size of resistor 3 
byusing electrical conductivity bump 8 of plural, it is 
possible . 

[0112] 

Figure 1 1 is partial cross section figure which shows other 
example for the one example which is shown in Figure 9. 



Page 53 Paterra Instant MT Machine Translation 



JP2003092460A 



2003-3-28 



[0113] 

7c I* . Sta{* 3 |C»»(=. &g 
« 5 ft JKM-*»«tt/^ 8a *<«*f£$*tT 
l^CtlCfcl^T. B 9 \Z7jkLtz*><Dtm 

L*UC0>H 11 iCiF-fiiSI*. 
8a**«iLT-Ctt<t<. *K* 3 
' t*:<tLTffiffl-ri.«J:5lcLfc ; fe,a>-C?fc.S. 

8a ii, ffitsf* 3 <Dmmm<omm 
/<*-> ic^0«innwKu>tttt£*-f «. 

LTWMRWT**l\ 
[0114] 

> lc ^fc— k>>*iLTJBl*tB«tt© 

KiB-ea*tti=iwiw«cfc4«prffiTf**. 

[0115] 

m 12(a), n i2(b)i*. *a§B^(D$bicgijonte 

»ai=ft«8££&i::TKifi&ti*ifaiBll 
««>-«*ttwr*fc*{>«)-»BfiBH-e**. 

CC-e, E 12(a)!*. 0 120>)©ttJglcS-5^4' 
[0116] 

CCDffiSBIiffi 7d (4. Simi* 2 

fc*«*35 tZmi^tZZtf* m 1(b). 02(b) 

[0117] 

c©«k3«:«U«l=SHiiBli**«a-r*l=l*» 

*?\ 0 i2(a)ic*-r jc^ic, &ks i ±ic^a 



Same sign on component which is explained already it is 
attached. 

[0113] 

This both surfaces circuit board 7c directly, is similar to those 
which are shown in Figure 9 in electrical conductivity bump 
8a which penetrates insulation board 5 being formed, in 
resistor 3. 

But, when it shows in this Figure 1 1 , is not with electrical 
conductivity bump 8a as conductor,it is something which it 
tries to use as derived thermal body for resistor 3. 

electrical conductivity bump 8a has function of derived 
thermal mediation to metallization pattern lc of back side of 
resistor 3. 

Furthermore, plural it is possible to provide electrical 
conductivity bump 8a, vis-a-vis resistor 3 of one. 

[0114] 

With resistor of constitution which possesses electrical 
conductivity bump 8a for thiskind of derived heat, it is a 
resistor, but it radiates to efficient itis possible with both " 
surfaces of circuit board reason joule heat whichoccurs, as 
heat sink using also electrical conductivity bump 8a v 
metallization pattern 1 c. 

Therefore, as resistor, electric power rating is enlarged, 
degrees of freedom of circuit design which it is possible , is 
applied to circuit board because of thisthere is a benefit which 
improves. 

[0115] 

Figure 12 (a ), Figure 12 (b ) is partial cross section figure in 
order to explain the one example of both surfaces circuit 
board which is produced with manufacturing method which 
relatesfurthermore to another embodiment of this invention. 

Here, Figure 12 (a ) shows middle stage which reaches to 
state of the Figure 12 (b ). 

In addition, same sign on component which is already 
explained itis attached. 

[0116] 

As for this both surfaces circuit board 7d, place where 
conductor 35 which was formed from the pattern la and 
conductor paste as both ends electrode of dielectric 2, is used, 
Figure 1 (b ),is point which differs from those which are 
shown in Figure 2 (b ). 

[0117] 

both surfaces circuit board is produced in this kind of 
constitution, as first, shown in Figure 12 (a ), after coating 
fabric * forming dielectric 2 on metal foil 1 , electrically 
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2003-3-28 

conductive paste which it should make conductor 35 in order 
to reach also inregard to implication and metal foil 1, coating 
fabric it does on the dielectric 2. 

method which is similar to coating fabric of dielectric paste 
which itshould make dielectric 2 can be utilized in this 
coating fabric . 

predetermined drying or other treatment is done in electrically 
conductive paste which coating fabric is done. 

And, Figure 1 (b ) or Figure 2 (b ) replacing this metal foil 1, 
to coating fabric * formation being completed metal foil 4 of 
each topside, using, itlaminates. 

Furthermore, kind of both surfaces circuit board 7d which is 
shown in Figure 12 (b ) by the patterning doing metal foil 1 of 
both surfaces, can be acquired (Because as for Figure 1 2 (b ), 
strictly, electrical conductivity bump 8 exists, when it showsin 
Figure 2 (b-), it is something which is applied. But, existence 
of electrical conductivity bump 8 is not necessary. ). 

[0118] 

Because this kind of dielectric twice U with structure,- with- 
pattern la and the conductor 35 clamping it does dielectric-2 
and becomes so-called parallel flat plate type from capacitor 
of high capacity can be formed. 

Furthermore, as passive element and circuit board which are 
already expressed,improvement effect is maintained entirely. 

[0119] 

Figure 13 (a ), Figure 13 (b ) Figure 12 (a ) and is partial cross 
section figure inorder to explain other example for one 
example which is shown in the Figure 12 (b ). 



Concretely, as shown in Figure 13 (a ), first, dielectric 26 
coating fabric * is formed on metal foil 1, next, electrically 
conductive paste which it should make the conductor 36 is 
done, in order to include on dielectric 26 and to reach also on 
metal foil 1 coating fabric. 



Here, Figure 13 (a ) shows middle stage which reaches to 
state of the Figure 13(b). 

In addition, same sign on component which is already 
explained itis attached. 

[0120] 

This both surfaces circuit board 7e is something which 
furthermore formed capacitor structure of the parallel flat 
plate type which was inscribed laminate. 

Furthermore capacitor of high capacity can be formed with 
this kind of laminate . 

[0121] 



[0118] 



[0119] 
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predetermined drying or other treatment after this coating 
fabric is done. 

Next, dielectric paste which it should make dielectric 27 is 
done, in order toinclude on conductor 36 and to touch to 
dielectric 26 coating fabric. 

predetermined drying or other treatment after this coating 
fabric is done. 

Next, electrically conductive paste which it should make 
conductor 38 is done, in order itwill include on dielectric 27 
and touching will be in conductor 36 and on the metal foil 1 
to reach coating fabric. 

predetermined drying or other treatment after this coating 
fabric is done. 

[0122] 

Furthermore, dielectric paste which it should make dielectric 
28 is done, inorder to include on conductor 38 and to touch to 
dielectric 27 coating fabric. 

predetermined drying or other treatment after this coating 
" fabric is done. " . !_ 

Next, electrically conductive paste which it should make 
conductor 37 is done, in order itwill include on dielectric 28 
and touching will be in conductor 38 and to the conductor 36 
to touch coating fabric. 

predetermined drying or other treatment after this coating 
fabric is done. 

Coating fabric of electrically conductive paste which it should 
make coating fabric, each conductor 36. 37. 38 of dielectric 
paste which it should make each dielectric 2 6, 2 7. 28, for 
example Figure 12 (a ),it does in same way as case of 
dielectric 2. conductor 35 in embodiment which isshown in 
Figure 12 (b ) it is possible . 

[0123] 

And, Figure 1 (b ) or Figure 2 (b ) replacing this metal foil 1, 
to coating fabric * formation being completed metal foil 4 of 
each topside, using, itlaminates. 

Furthermore, kind of both surfaces circuit board 7e which is 
shown in Figure 1 3 (b ) by the patterning doing metal foil 1 of 
both surfaces, can be acquired (Because as for Figure 13 (b ), 
strictly, electrical conductivity bump 8 exists, when it showsin 
Figure 2 (b ), it is something which is applied. But, existence 
of electrical conductivity bump 8 is not necessary. ). 

Here, as for patterning of metal foil 1 , way major portion on 
dielectric 26 the pattern which touches to also occupying and 
conductor 38 exists as the electrode of one, at same time, in 
order for pattern which is continuity of conductor 36. 37 as 
electrode of another, to exist, it does. 
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electrode of another, to exist, it does. 
[0124] 

As for capacitor, furthermore capacity increase is actualized 
by fact thatsimilar laminate is done more with this kind of 
laminate . 

Furthermore, as passive element and circuit board which are 
already expressed,improvement effect is maintained entirely. 

[0125] 

Furthermore, Figure 9 of or more explanation or example of 
Figure 13 (b ) has explained case of both surfaces circuit 
board, but, it is self-explanatory tobe able to form passive 
element of or more explanation concerning metallization layer 
of outside in 4 layers circuit board kind of (Or 3 layers circuit 
board which are already explained) which are shown in 
Figure 6s Figure 7. 

Furthermore in case of multilayer circuit board which exceeds 
4 layers it is similar. 

[0126] 

Figure 15 (a ), Figure 1 5 (b ) is figure in order to explain one 
example of 4 layers circuit board which are produced with 
manufacturing method which relates furthermoreto another 
embodiment of this invention. 

As for Figure 15 (a ) with sectional view , as for Figure 15 
(b ) it is the top view. 

Same sign on component which is explained already it is 
attached. 

[0127] 

As for these 4 layers circuit board, being transparent 
magnetism bump 8A % 9A which eachpenetrates insulation 
board 5, 5 1 is formed, at same time these beingtransparent 
magnetism bump 8A* 9A contact penetration direction and 
those which shows in Figure 6* Figure 7 are point which 
differs. 

In addition, pattern la, lb is done, as shown in Figure 15 (b ), 
in order tosurround being transparent magnetism bump 8A* 
9A, patterning respectively, at thesame time as shown in 
Figure 1 5 (a ), electrical conductivity bump 8, 9 continuity 
has designatedthese lap pattern as perpendicular direction. 

[0128] 

namely, being transparent magnetism bump 8 A* 9 A functions 
as core of inductor,each pattern la s lb as entirety is 
something which functions as inductor winding of spiral 
winding. 

With inductor of this kind of structure, you use being 
transparentmagnetic material as core, furthermore because 
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designates winding as spiral winding around this core and has 
actualized , youenlarge inductance, it is possible . 

Furthermore, as for inductor, as for being a configurable in 
same wayeven with multilayer circuit board of number of 
layers which exceeds both surfaces circuit board. 3 layers 
circuit board. 4 not justthese kind of 4 layers circuit board, it 
is self-explanatory with this kind of core and structure of 
spiral winding. 

[0129] 

4 layers circuit board which this kind of inductor makes and is 
packed are produced,when producing both surfaces circuit 
board first, as core circuit board, replacing to coating fabric * 
formation being completed metal foil 4 in Figure 2 (b ) 
topside, it usesbeing transparent magnetism bump formation 
being completed metal foil which it drew up with main point 
which is similar to electrical conductivity bump formation 
being completed metal foil 4a. 

[0130] 

As circuit board on coating fabric * formation being 
completed metal foil 4 innecessary site, it can form being 
transparent magnetism bump 8A, with the for example screen 
printing . 

For that, dispersing being transparent magnetic material 
powder (for example ferrite powder ) in the for example paste 
resin as being transparent magnetism paste, adding, you can 
prepare thosewhich mix solvent of volatile, you can print this 
on metal foil 4 with screen printing , almost you can form in 
conical shape as entirety. 

[0131] 

Until and, below, it shows in Figure 2 (b ) underside, process 
is done. 

To here inductor can be acquired with structure of spiral 
winding with the process , first, in both surfaces circuit board. 

[0132] 

Furthermore, when making 4 layers circuit board, replacing to 
metal foil 1 in Figure 6 topside,it uses metal foil where being 
transparent magnetism bump 9A was formed (Surface where 
being transparent magnetism bump 9A was formed is 
directedunder. ). 

In addition, replacing to circuit board material 71 in Figure 6 
topside, it forms electrical conductivity bump 9 in one surface 
(In figure top ) of both surfaces circuit board which includes 
above-mentioned beingtransparent magnetism bump 8A it 
uses those which formed being transparent. magnetism bump 
9A in other surface. 
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It does in same way as description above, concerning 
formationof these being transparent magnetism bump 9A it is 
possible . 

[0133] 

Until and, below, it shows in Figure 6 (b ) underside, process 
is done. 

Because of this in 4 layers circuit board, uses metallization 
layer of 4 layers entirely as the winding inductor can be 
acquired with structure of spiral winding which. 

In addition, if it makes similar, inductor can be acquired with 
the structure of spiral winding which uses metallization layer 
of n layer entirely as the winding. 

[0134] 

Figure 16 (a ), Figure 16 (b ) Figure 15 (a ) and is figure in 
order toexplain other example for one example which is 
shown in Figure 15 (b ). 

As for Figure 16 (a ) with sectional view , as for Figure 16 
(b ) it is the top view. 

Same sign on component which is explained already it is 

attached. 

[0135] 

As for these 4 layers circuit board, Figure 1 5 (a ), replacing to 
being transparent magnetism bump 8A, 9A of 4 layers circuit 
board which are shown in Figure 1 5 (b ), place where 
itpossesses being transparent magnetism pillar 82 which 
penetrates insulation board 5, 5 1 the Figure 15 (a ), those 
which are shown in Figure 1 5 (b ) is point whichdiffers. 

[0136] 

In this case, being transparent magnetism pillar 82 functions 
as core of inductor, each pattern la, lb as entirety is 
something which functions as the inductor winding of spiral 
winding. 

Therefore, in same way as description above, inductance 
isenlarged, it is possible . 

Furthermore, as for inductor, as for being a configurable in 
same wayeven with multilayer circuit board of number of 
layers which exceeds both surfaces circuit boards 3 layers 
circuit board. 4 not justthese kind of 4 layers circuit board, it 
is self-explanatory with core of thiskind of being transparent 
magnetism pillar 82 and structure of spiral winding. 

[0137] 

If this kind of inductor makes and 4 layers circuit board which 
are packed are produced,through hole 81 forms this being 
transparent magnetic material should have beenfilled in 
through hole 81 which was formed concerning 4 layers circuit 
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board which finish process which is shown in Figure 6 
underside. 

Concerning multilayer circuit board of number of layers 
which exceeds 4 in same way,after multilayer circuit board of 
final number of layers was formed, if through hole is formed 
andthis being transparent magnetic material it should have 
been filled in the through hole which was formed. 

As being transparent magnetic material, it is possible also, to 
use beingtransparent kind of magnetism paste which is 
expressed at description above orit is possible also to try to 
insert and to lock pillar of thebeing transparent magnetism 
which is set beforehand. 

[0138] 

[Effects of the Invention] 

As above detailed, according to this invention, resistive 
paste* dielectric paste* being transparent magnetism bump 
etc coating fabric or is formed on metal foil. 

Depending, heat resistance temperature of insulation board it 
does thermal processing or other treatment (for example. 

drying, calcining and thermal curing etc) ofthese paste;- 

bump, in unrelated, it is possible . 

And, this way because metal foil which possesses resistor* 
dielectric* beingtransparent magnetism bump which for 
example thermal processing is done is done insulation board 
and the lamination, circuit board which has passive element 
where characteristic is superior canbe acquired. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

Figure which shows process which produces both surfaces 
circuit board with the manufacturing method which relates to 
one embodiment of this invention. 

[Figure 2] 

Figure which shows process which produces both surfaces 
circuit board with the manufacturing method which relates to 
another embodiment of this invention. 

[Figure 3] 

oblique view e which shows example of both surfaces circuit 
board which is produced by process which is shown in Figure 
1 or Figure 2 

[Figure 4] 

both surfaces circuit board which is produced by process 
which is shown in Figure 1 or Figure 2 figure which shows 
process which is done in orderto make 3 layers circuit board 
or material of 4 layers circuit board. 
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[Figure 5] 

When producing 3 layers circuit board or 4 layers circuit 
board making use of both surfaces circuit board which 
isproduced by process which is shown in Figure 1 or Figure 2, 
thefigure which shows metal foil which is required and 
process which isadministered to that. 

[Figure 6] 

Figure which shows process which produces 4 layers circuit 
board making use of metal foil which is shown in circuit 
board material and Figure 5 which are producedby process 
which is shown in Figure 4. 

[Figure 7] 

Figure which shows process which is shown in Figure 6 with 
the oblique view. 

[Figure 8] 

With 4 layers circuit board which are formed with 
manufacturing method which is shown in the Figure 6 (Figure 
7 ), oblique view D which shows those which possess loop 
antenna in the outer layer of metallization 

[Figure 9] 

partial cross section figure as one example of both surfaces 
circuit board which is produced with the manufacturing 
method which relates furthermore to another embodiment of 
this invention. 

[Figure 10] 

bottom view 0 of both surfaces circuit board which is shown 
in Figure 9 

[Figure 11] 

partial cross section figure which shows other example for 
one example which isshown in Figure 9. 

[Figure 12] 

partial cross section figure in order to explain one example of 
both surfaces circuit board which isproduced with 
manufacturing method which relates furthermore to another 
embodiment of this invention. 

[Figure 13] 

partial cross section figure in order to explain other example 
for one example which is shown in Figure 12. 

[Figure 14] 

Figure which explains disorder and its improvement of the 
shape with edge of dielectric/resistor/conductor which coating 
formation makes metal foil. 
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[Figure 15] 

Figure in order to explain one example of 4 layers circuit 
board which are producedwith manufacturing method which 
relates furthermore to another embodiment of the this 
invention. 

[Figure 16] 

Figure in order to explain other example for one example * 
whichis shown in Figure 15. 

[Explanation of Symbols in Drawings] 

1 

metal foil 
11 

metal foil which possesses electrical conductivity bump 
1 a 

pattern 
lb 

pattern 
1 c 

pattern 
2 

dielectric 
21 

4 layers circuit board 
22 

4 layers circuit board 
22 a 

4 layers circuit board 
26 

dielectric 
27 

dielectric 
28 

dielectric 
3 

resistor 
30 
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31 
32 
35 
36 
37 
38 

aim** 

4 

"4a ~ 
5 

mm 

51 
6 

6a 

7 

71 

7a 

7b 

7c 



end of resistor 
31 

loop antenna 
32 

semiconductor device 
35 

conductor 
36 

conductor 
37 

conductor 
38 

conductor 
4 

Coating fabric * formation being completedmetal-foil. , . 
4 a 
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[Figure 3] 
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[Figure 8] 
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